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NATIONAL — New, 4-Band 

2-Speed f 29-Transistor, Solid-State 
MODULAR-type Stereo System 



MODEL SC-130F 


Complete Tuner/Amplifier, matched 
speaker set-up for superb Stereo sound 


Compact ‘MODULAR’ type Stereo 

Allows flexible placement as you please. 
Matched speakers and base furniture styled in 
pleasing oiled walnut finish. 


Player 

2 speeds. Features exclusive patented Elec¬ 
tronic Automatic return device — Ensures 
perfect groove protection. Fitted with latest 
development, hi-quality ceramic cartridge, 
giving excellent frequency response 30C/S- 
20,000C/S, in feather light stylus. 

Speakers 

All new hi-compliance matched speakers. J 

Amplifier/Tuner 

Fully solid state. 29 Transistors. 11 Diodes. | 
2 x 40 watt output. S.W. Frequency range from I 
2.3 - 22 Mc/s. FM 88- 108 Mc/s with 
FM Multiplex. 

Descriptive literature free. L 


To HACO DISTRIBUTING AGENCIES PTY. LIMITED, 
57-69 Anzac Parade, Kensington, N.S.W. 2033. 

Please send me further information on the SC-130F 

Name. 

Address. 

. Post code. ; 
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Control tones . . . 

Have you ever been sitting quietly in a 
public gathering, when the speaker’s voice has 
been punctuated by a series of whistles emitted 
by the public address system — whistles or tones 
that last for several seconds each and spread 
over best part of a half-minute? 

I have . . . often. 

Have you ever been playing an electronic 
organ, perhaps privately, perhaps in public, when 
it has emitted a series of notes of its own volition, pitched vaguely 
and unharmoniously a couple of octaves above middle C? 

I have . . . often. 

Have you ever heard similar sounds coming from a radio 
receiver, a television receiver, a hi-fi installation? 

Once again, I have . . . often. 

In fact, once having reacted to the tones, one can become 
extraordinarily sensitive to them and, in the quietness of the home, 
I have even heard them coming from an electric heater and an 
electric clock! The latter instances, of course, are purely matters of 
curiosity but those mentioned earlier are not. In such cases the 
tones can be anything from merely annoying to downright 
embarrassing. 

Electricity supply authorities superimpose them on power lines 
to switch off-peak water heaters. Others use them, I understand, to 
control sub-stations and other units in the reticulation system. From 
the viewpoint of the authorities, the system is doubtless very neat and 
very convenient but what about the customers? I wonder how much 
attention was paid to the likelihood of the tones penetrating all 
kinds of audio equipment, as they are now doing? 

Not enough, apparently. 

It may be argued that a few volts of audio tone should be 
blocked by the power supply filter; that it shouldn’t penetrate circuits 
via the heater wiring; that it shouldn’t get into input circuits via the 
earth return. 

Maybe it shouldn’t, but the fact remains that, by these or other 
means, it does penetrate audio systems — and perhaps others that 
I haven’t heard about. What’s more, there is reason to believe that 
tones are being superimposed on lines more and more frequently 
and at greater amplitude. 

Unless a halt is called somewhere, more than hot water systems 
are likely to be switched on! 


w. n Wiiti 
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ELECTRONICS Australia , October, 19 68 


1 






























Here’s another splendid selection. Take Instrol Model 375 R.$. 
Cabinet, with two Wharfedale Super 10 Speakers fitted into Instrol 
Vented Enclosures, The cabinet work may be Queensland Maple, 
Teak or Walnut. For your amplifier, what better than Instrol, solid 
state Model 20-20, or Kenwood TK150 or Instrol Model ATI 
Amp-Tuner, Add Sony TC250A Tape Deck, and Dual 1015 (with 
Shure M44MG magnetic cartridge). Cost, within the range of 
$644.00 and $685.00. The same systems, but without tapedeck 
and fitted in Instrol Model 250 R.S. Cabinet, between $453.00 and 
$494.00. 


SPECIAL 


Two compact, shelf or table mounting systems — quality at very 
low cost. 

(A) Instrol 10-10 Solid State Am- (B) Instrol 20-20 Solid State Am¬ 


plifier, plus Garrard Player, 
fitted to Instrol Model 50 
Cabinet (Teak) which feat¬ 
ures hinged perspex top. Add 
two Instrol-Mullard mini 
speaker systems, $175.00. 


plifier, plus Dual 1010F or 
Garrard AT60/2 Player, in 
Model 50 Cabinet, plus two 
Instrol-PIaymaster Bookshelf 
speaker Systems (all Teak). 
$249.00. 


There’s a custom built Instrol hi-fi System to suit 
every possible purpose. For example, this prestige 
system, based on the magnificent new Instrol 
Cabinets “Series One Thousand.” We suggest the 
Kenwood TK250 Amplifier, and Dual 1019 Player 
(with Shure M75G magnetic cartridge), plus two 
Wharfedale Super 12 RSDD Speakers all fitted in 
Instrol Teak Cabinets one Model 1002 and two 
of enclosure 1001. Built and tested for $709.50. 
Many fine combinations can be produced to suit 
your requirements, with and without tape record¬ 
ers, in any of the craftsman-made cabinets from 
the Instrol range. Let us quote you for your 


choice. You can save more money if you preter 
to assemble your own from Instrol Cabinet Kits. 


PRICE DETAILS: 

T101 TUNER (in Metal Case) .. .. 
T101 TUNER (without case) .. 

20-20 AMP’ (in Teak Case). 

10-10 AMP’ (in Teak Case). 

Combined 20-20-T101 in Teak Case 
Combined 10-10-T101 in Teak Case 


Yes, we carry a range of Imported Loudspeakers, Players, 
Amplifiers and Tape Recorders. Please state your requirements 
and we will gladly quote. All well-known brands stocked. 


• INSTROL • 

• FISHER » 

• KENWOOD • 

• SANSUI • 

• WHARFEDALE • 

• GOODMANS • 

• SHURE • 


A.D.C. 

DECCA 

QUAD 

LABCRAFT 

ALL BALANCE 

DUAL 

ELAC 


• GARRARD 

• SONY 

• BRENNELL 

• AKAI 

• TEMPO 

• LEAK 


$72.00 

$69.80 

$99.00 

$58.00 

$176.00 

$135.00 


INSTROL WIDE BAND TUNER 
Solid State Model T-l01 

A high quality hi-fi tuner designed to operate with all makes of 
valve and solid state amplifiers. 

• Wide band 530 to 1600KHZ 

• Tuning Meter. # Efficient Noise filter. 

• R.F. Stage. 

• Built-in AC. Power Supply. 

9 Major Stations, all 
States clearly marked on 
large illuminated scale. 

Housed In smart metal 
box. Available as Amp/ 

Tuner in combination, 
with the Instrol 20-20 and 
10-10 Amplifiers, in at¬ 
tractive Teak cabinet (as 
illustrated) or less cabinet 
for panel mounting. 
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INSTROL CABINET KITS 


MAKE YOUR OWN HI-FI FURNITURE FOR 
LITTLE MORE THAN HALF THE COST 


/ • 





Two modern ven#*r»d front »dg#j (I((ft i 

or ready mitrod timber mould with motol i *** 

Innorbond accouttic lining felt 


So easy, a child can manage it. The Instrol 
way—a new simplified method of assembly. 
A hammer, screwdriver, few hours of your 
time, and you can make for yourself a com¬ 
plete high quality hi-fi cabinet setting, fully 
professional in appearance. 


nK 


H 


mm 

INSTROL 
CABINET 
CATALOGUE 


Post coupon, call, or phone for 
free fully illustrated Instrol hi-fi 
cabinet brochure. It includes full 
specifications and down to earth 
price details of all Instrol cabi¬ 
net designs, (If writing please 
include postage stamp.) 



T 


Each kit is complete with all necessary timber 
parts, plus nails, screws, full, easy to follow in¬ 
structions, and where necessary, ready mitred and 
grooved timber mould with metal insert. Speaker 
enclosure kits are complete with acoustic Inner- 
bond lining felt, and acoustic grille cloth. Equip¬ 
ment cabinet kits include hinges, knobs, catches, 
sliding stays, castors, slides, leg sets, etc. All 
timber parts are precision cut, fit together 
smoothly. Panels are best quality veneered in 
selected Teak or Queensland Maple. Instrol cabi¬ 
net designs will cater for virtually any make of 
speaker player amplifier, and tapedeck. If re¬ 
quired, all designs are available ready built and 
polished, but it’s highly economical and much 
more fun to make your own. 









, &£&&&• 
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BROADWAY ELECTRONICS (SALES) 

PTY. LTD. 

32 GLEBE PT. ROAD, GLEBE, N.S.W. 

Telephone 68-1171. Only 100 yards from Broadway. 
OPEN SATURDAY MORNINGS. 


Send Coupon for FREE CATALOGUE, 

(Please enclose postage stamp.) 

NAME. 

ADDRESS . 

.*. 

. .. . . . ... • 

£] Instrol Hi-Fi □ Instrol Cabinets 
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Garrard’s renowned range of Auto Changers 

60 Mk II 


2025TC 


Garrard Division, 

Plessey Components, 

Box 2 PO Villawood NSW 2163 
Telephone: 72-0133 


G&VU HA, 

Introducing the SL (synchro-lab) series. 

Four elegant new turntables of advanced 
design and quality 


The Garrard Synchro-Lab motor fitted to 
these four SL Series models incorporates 
the best features of an induction motor with 
the constant speed of a synchronous motor. 


AC 99 


2025 
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Mode! SL95 


Features counterbalanced pickup arm of aluminium with 
an afrormosia wood inset for low resonance damping. 
Pickup arm has gimbal type pivots and a slide-in 
cartridge carrier. This model also incorporates 
calibrated pickup arm bias compensation and 
calibrated fine stylus force adjustment. A novel feature 
is the retractable record platform which may be operated 
to suit single or automatic play. Further refinements 
are cue and pause facility, combined speed and record 
size control and automatic play of single records. 


For further information please contact your state distributor: 

NSW 

British Merchandising Pty Ltd 

29-1571 

VIC 

Carnegie (Australia) Pty Ltd 

42-2781 

QLD 

C A Pearce & Co Pty Ltd 

2-3201 

SA 

Gerard & Goodman Pty Ltd 

23-2222 

WA 

Carlyle & Co (1959) Pty Ltd 

21-9331 


Atkins (WA) Ltd 

21-0101 


PLESSEY 


Components 


Single play units backed by 50 years’ manufacturing experience 


AP75 


SP25 Mk II 


SRP22 


Model SL65 


A four speed automatic record changer fitted with a 
loaded turntable and featuring cue and pause control. 
The pickup arm is weight counterbalanced and 
incorporates calibrated fine stylus force adjustment 
and bias compensation. 

The plug-in pickup shell accepts most makes of 
cartridges. 


Model SL75 


Incorporates the advanced features of the SL 95 but 
the weight counterbalanced pickup arm is constructed 
from aluminium and is of different design. 

As with the SL 95 this unit has an aluminium turnable 
and the combined record speed and size selector sets 
the unit for playing 12" (78 rpm) records, 7" (45 rpm) and 
12", 10" and 7" (33% rpm) records. 


Model SL55 


The lowest priced model in the Synchro-Lab Series, the 
SL 55 features cue and pause control and a tubular 
pickup arm with adjustable stylus force. The plug-in 
pickup shell will accept most makes of cartridges. 
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thoroughbreds 



Loudspeaker System 

$139.00 each Size 26" x 15" x 12" 


From the House of Leak, two 
speakers with a fine pedigree 
... the combination of talented 
designers and the finest 
technical minds in the busi¬ 
ness. 

These two beauties are 
capable of reproducing any 
sound fed into them . . . 
faithfully and to perfection. 
The secret is the light and 
rigid cones, constructed from 
two skins of aluminium 
separated by expanded poly¬ 
styrene. 

These rigid piston-action 
cones give a smooth response 
over the entire audio fre¬ 
quency range and are totally 
free from mechanical breakup 
and associated distortion. 


The award winning enclosure 
for the Leak Sandwich em¬ 
ploys the most sophisticated 
techniques, providing opti¬ 
mum acoustic conditions. 

The cabinets are designed to 
blend harmoniously into any 
room setting, and are avail¬ 
able in teak, walnut or 
mahogany. 

For those with limited space 
Leak have developed the 
Mini-Sandwich Loudspeaker, 
which is manufactured to the 
same exacting standards as 
its big brother. 

The Stereo 30 Amplifier: All 

transistor, with an output of 
up to 15 watts per channel, 
and is without question the 
best proven amplifier on the 
market today. 


To: H. J. Leak (Aust.) Pty. 
Limited, P.O. Box 14, 
French’s Forest, N.S.W. 
2086. Telephone 94 4902. 


Please send me comprehensive 
details of the Leak Stereo Hi-Fi 
products. 


Name- 


Address.. 


HI-FI 
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$298.00 

RETAIL NET 
INC. SALES TAX 


The Leak Stereo 70 will thrill 
you with the clearest, most 
exciting sound ever repro¬ 
duced by an amplifier. 

It is full of latent power—up 
to 35 watts r.m.s. per channel. 

Distortion is a mere 0.1% at 
1000 Hz for all power outputs 
up to 25 watts r.m.s. per 
channel. 

In addition, this extra output 
enables a pair of loudspeakers 
to be connected apart from 
the two in the main listening 
room. 

The Stereo 70 follows the 
elegant styling of other Leak 
units. It is finished in black 
and silver. An attractive teak 

H. J. LEAK (AUST.) PTY. LTD. 

P.O. BOX 14, FRENCH’S FOREST, N.S.W. 2086. 

FACTORY: 1 CAMPBELL PARADE, MANLY VALE. N.S.W. TELEPHONE: 94 4902. 

CABLES: LECTRON, SYDNEY. 

* Professional Equipment enquiries to Simon Gray offices or representatives In all States. 


case is available for shelf 
mounting. 

Other brand new features are 
a head-phone socket for 
those who prefer to listen to 
stereo that way, and a DIN 
record/replay socket on the 
front panel for a portable tape 
recorder together with the 
standard inputs at the back 
of the amplifier. 

All this, backed by the famous 
Leak craftsmanship and reli¬ 
ability, makes the Stereo 70 
the most technically advanced 
amplifier available. 


LEAK 


look 
trie new 
LEAK 
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A Short History 
of the “Talkies” . *. 

by Jamieson Rowe 


The second of two parts of a brief survey of the development 
of the modern sound motion picture. It describes the events 
leading up to the commercial advent of talkies, and then 
looks at later developments. 


Although Dr Lee De Forest apparently did not begin 
working explicitly on the development of sound pictures 
until around 1918, he had already made an implicit and 
quite significant contribution to their development as early 
as 1906 through his work on the development of the 
triode thermionic valve. There is some controversy as to 
whether De Forest or Sir Ambrose Fleming actually 
invented the triode, but in any event De Forest filed a 
patent for his “Audion” in 1907, and spent many of the 
subsequent years in developing amplifiers and other 
equipment based upon it. 

Due to a number of largely unrelated factors, not 
the least of which was World War I, the discovery of 
the triode valve and of its potential as an amplifying 
device.made little impact upon the development of sound 
pictures for almost 12 years. Yet this discovery was 
ultimately to play a major part not only in the commercial 
realisation of sound motion pictures, but also in the 
development of radio, television, radar and electronics. 

When, in 1918, De Forest started working explicitly 
on the problems of photographic sound recording, his 
first experiments were with a high frequency gas discharge 
lamp as the source of modulated light for recording. He 
carried out experiments in both America and Germany, 
but with little success, Then in 1920 he decided to obtain 
samples of a new type of photoelectric cell which had 
been discovered about three years earlier by Theodore 
W. Case. 

Case was an electrical engineer who had become 
interested in photographic sound recording while a student 
at Yale University in 1911. In 1916 he had been joined 
by Earl I. Sponable, a graduate from Cornell, and the two 
had set up the Case Research Laboratory in a small build¬ 
ing in Auburn, New York. In 1917 the laboratory had 
developed the “Thalofide” cell, an improved photoelectric 
cell employing the compound thallium oxy-sulphide in 
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place of selenium, and in the following two years had 
developed for the Navy an infra-red signalling system using 
the cell. 

De Forest’s purchase of sample Thalofide cells from 
the Case laboratory was the first of a series of contacts 
between himself, Case and Sponable; and in the ensuing 
years the interchange of information between the three 
was to prove particularly profitable. Case and Sponable 
were the basic researchers, while De Forest was to a 
large extent the incorporator-entrepreneur. 

De Forest found that the Case Thalofide cell proved 
admirable for photographic reproduction, giving results 
far superior to the selenium cells which he had been using 
previously. However, he was still unable to make satis¬ 
factory recordings, either with high-frequency gas discharge 
lamps or thin-filament tungsten incandescent lamps. He 
wrote in later years that, at about this time:— 

“I well remember the grim satisfaction I felt when, 
for the first time in reproducing a photographic record of 
my voice, I was able clearly to determine whether or not 
it was being run backwards!” 

In mid-1922 Case and Sponable developed the 
“Aeolight” recording lamp, which consisted at first of an 
argon-filled thermionic diode operated in the discharge 
region. The Aeolight represented a significant improvement 
over the high-frequency discharge lamps with which De 
Forest and others had been experimenting, as it operated 
at a relatively low voltage (200-400V), was easily modu¬ 
lated electrically and produced light which was somewhat 
more appropriate for the photographic emulsions available 
at the time. 

De Forest obtained sample Aeolights late in 1922, 
and with the assistance and advice of Case and Sponable 
he obtained by March, 1923, results which were sufficiently 
good to prompt him to embark immediately upon the 
production of sample commercial sound pictures. 


Vitaphone 
DID Thrill The World 

WARNER BROS. Prucnt 
The Grettest Show in All Hiitory 

Vitaphone 

and 

John Barrymore 
m "Don Juan- 

Night* tad Saturday Mali*** $1.10 lo $2.20 
Matiaaa*. iacludiag Sunday* t: 50c to $1.10 

SEATS NOW SELLING FOUR WEEKS IN ADVANCE 

REFRIGERATED WARNER THEATRE 

Braadvay at 52ad Strtat Twice Daily, 2:>0 tad 6:30 


At left is shown the recording of a “Vitaphone ” 
wax master disc, while above is a Warner Brothers' 
advertisement in the “New York Times" of August 
7, 1926 — the morning after Vitaphone's debut. 





















A Fox Movietone company in the Mojave Desert , in mid-1928. They were probably 
shooting “In Old Arizona”, the first talkie to be recorded out-of-doors on location. 


Apparently Case and Sponable were somewhat less 
enthusiastic about the results than De Forest, being of the 
opinion that considerable development work remained to 
be done before the results would be likely to justify 
commercial production and promotion. However, De Forest 
was undaunted, and in March and April, 1923, he gave 
demonstrations of his sound pictures both to the Press 
and to the New York Electrical Society. 

In doing so he not only ignored the advice of Case 
and Sponable, but in announcing and demonstrating the 
wonders of his new “Phonofilm” system he also omitted 
entirely to give credit to Case for the development of 
both the Aeolight lamp and the Thalofide cell. The former 
device was referred to as the “Photion,” for which he him¬ 
self claimed credit. 

De Forest gave his first public exhibition of short 
Phonofilms at the Rivoli Theatre in New York on April 
15, 1923, and in the remainder of that year he produced 
and exhibited some 25 short sound subjects. In the next 
year he recorded speeches by President Coolidge, Senator 
La Follete and other notables, in most cases with con¬ 
siderable assistance by Case and Sponable. The latter 
were continuously making improvements to the system, 
both by developing improved Aeolights and photocells and 
by refining the camera and projector mechanisms in which 
these were incorporated. They also showed De Forest ways 
of obtaining better performance from his Audion ampli¬ 
fiers. 

In September, 1925, the working arrangement between 
De Forest and the Case Laboratory was terminated, due 
to “business complications.’* However, Case and Sponable 
decided that they would continue working on sound motion 
pictures, as they were convinced that considerably im¬ 
proved reproduction would be possible if they could but 
find better solutions to some of the technical problems. 

Almost immediately they started development of an 
improved sound reproducing attachment for standard pro¬ 
jectors, and of an improved sound camera. Development 
of the latter was undertaken with the co-operation of the 
Bell and Howell Company. 

In designing these improved mechanisms Case and 
Sponable found it necessary to depart considerably from 
the standards which had been used by De Forest. Whereas 
the latter had used sound recording and reproducing 
attachments which mounted above the picture taking and 
projecting mechanisms so that the sound record lagged 
the picture record on the film, Case and Sponable found it 
desirable to adopt the opposite approach whereby the 
sound lead the picture. The standard they adopted was a 



The “ Aeolight” gaseous discharge recording lamp , 
shown separate and mounted in its camera fitting. 
Developed in 1922 by Theodore Case and Earl 
Sponable , it was at the heart of the first commercial 
sound-on-film system. 

film displacement of 20 frames (14iin), which was later to 
become the industry standard. 

The results were very promising, the sound quality 
obtained being far superior to that achieved by De Forest. 
However there were business problems, because in order 
to employ thermionic valve amplifiers they had to obtain 
a licence from the Western Electric Company, which was 
the current owner of the relevant patents. As the latter 
company was carrying out work of its own into sound 
pictures, it was not particularly keen to co-operate. 

During 1925 and early 1926 Case and Sponable had 
conferences with most of the major companies in both the 
electronics and motion picture industries. However, virtually 
nothing arose from these meetings, mainly it would appear 
because of the extremely confused situation concerning 
the thermionic valve patents. Apart from this, the motion 
picture producers were almost entirely disinterested in the 
prospect of sound pictures. 

Only two producers had any avowed interest in the 
prospect of sound pictures: William Fox and the Warner 
Brothers, both of which had entered the industry as exhib- 
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Normatest: a compact multi-range 
measuring instrument for labora¬ 
tory, service, and field use. 

The handy, light-weight and stable 
Normatest unit has many multi¬ 
purpose applications. With high 
reading-accuracy it is insensitive 
to shock and trouble free. AC/DC 
voltage and current ranges. Taut- 
band suspension movement. D.B. 
scale. Temperature measurement 
with thermocouple-probe available. 
20,000 ohms/volt. 


Normatest 

• 37 MEASURING RANGES 

• HIGH READING ACCURACY 

• PRICE IS RIGHT AT $30 


jacoby, mitchell 

& CO. pty. ltd. 26-2651 
469-475 kent street, Sydney 


MELBOURNE 30-2491 

ADELAIDE 53-6117 

BRISBANE 2-6467 

PERTH 28-1102 

LAUNCESTON 2-5322 


itors and subsequently expanded into 
the production field. As events tran¬ 
spired, it was to be these two firms 
which would force the whole American 
motion picture industry to change com¬ 
pletely over to sound films within the 
short space of two years. 

In early 1926 Fox heard a report 
of the success of the Case-Sponable 
sound system, and with characteristic 
enterprise and commercial acuity he 
immediately asked the inventors to 
visit him for a private demonstration 
and conference. The result was that 
mid-1926 saw the formation of the 
Fox-Case Corporation, the building of 
the first two commercial sound picture 
studios (designed by Sponable and built 
at 460 West 54th Street), and the coin¬ 
ing of “Movietone’* as the commercial 
name for the Case-Sponable system. 
The photographic system of producing 
sound motion pictures seemed to be 
finally becoming a commercial reality. 

Yet while this was in fact the case, 
and while the photographic sound-on- 
film system was to become the stand¬ 
ard sound film system for many years 
to come, it was not Movietone which 
finally catalysed the sound revolution. 
Ironically this function was to be per¬ 
formed by a rival and short lived 
sound-on-disc system promoted bv the 
commercially ailing Warner Brothers. 
Like Edison and his phonograph years 
before, the industry was to be tempor¬ 
arily side-tracked by the gramophone. 

The close, of 1925 had apparently 
found the Warner Brothers organisa¬ 
tion on the verge of ruin, largely be¬ 
cause as one of the most recent 
entrants into the motion picture pro¬ 
duction field, their pictures were virtu¬ 
ally “locked out” from the big Ameri¬ 
can exhibiting chains tied to established 
production companies. Desperate action 
was needed if they were to prosper. 

During 1925 two research teams at 
the Western Electric Company’s Bell 
Telephone Laboratories had been 
working on sound systems for motion 
pictures. One team, headed by Dr J. 
P. Maxfield, had been working on a 
sound-on-disc system; the other, headed 
by Drs Crandell and MacKenzie, had 
been working on a sound-on-film sys¬ 
tem based on an improved lightvalve 
modulator unit developed three years 
earlier by Dr E. C. Wente. 

At the end. of 1925 the Maxfield 
team had reached a stage where they 
could make recordings of a quality far 
superior to that which had been thus 
far produced by the sound-on-film 
research team. In fact the recording 
quality of their sound-on-disc system 
was quite outstanding for that time; 
so much so that news of their success 
was not long in reaching the ears of 
the Warner Brothers. 

Warnersi acted swiftly on hearing 
this news, sensing that the addition of 
sound to their pictures might conceiv¬ 
ably provide the essential lever nec¬ 
essary if they were ever to force their 
way into the field of large-scale dis¬ 
tribution. Enlisting the aid of W. J. 
Rich, a financier, they negotiated with 
the Western Electric Company and 
subsequently in April, 1926, signed a 
contract giving them an exclusive 
licence for recording and reproducing 
sound-on-disc pictures using the Max- 
field system. The system was christened 
“Vitaphone,” and a joint subsidiary 
Vitaphone Company was formed to 
handle its commercial exploitation, 


10 


ELECTRONICS Australia, October, 1968 








On August 6, 1926, the first public 
performance of Vitaphone was given 
aU the Warner Theatre, New York. 
The program commenced with a lip- 
synchronised filmed speech in which 
Vitaphone was introduced to the 
audience by Will Hays, head of the 
Motion Picture Producers and Distri¬ 
butors of America censorship office. 
Following this there were musical 
shorts featuring Mischa Elman, Mar- 
tinelli and Marion Talley, and finally 
John Barrymore’s silent film “Don 
Juan” with a recorded musical accom¬ 
paniment by the New York Philhar¬ 
monic Orchestra. 

The response of public and Press 
was quite favourable, but not suffic¬ 
iently so to convince the industry that 
sound pictures had arrived. 

During the latter part of 1926 and 
the early months of 1927 both the Fox- 
Case Corporation and the Vitaphone 
Company worked on their sound pic¬ 
tures. In January, 1927, the first public 
showing of Movietone films was given 
at the Sam Harris Theatre, using a 
Case sound attachment and Western 
Electric amplifiers (Fox-Case had ob¬ 
tained a sub-licence from Vitaphone 
to use Western Electric amplifiers in 
December, 1926). Again the response 
was quite favourable, but by no means 
exhilarating. 

In May, 1927, Fox-Case produced a 
West Point revue as a Movietone fea¬ 
ture, and presented it at the newly 
opened Roxy Theatre in New York. 
At the same time a field recording out¬ 
fit was in Italy recording a speech by 
Mussolini and a number of shorts 
dealing with the Italian Army. In 
June another Movietone field team 
recorded the Washington welcome for 
Charles Lindbergh. 

During this time Warners and the 
Vitaphone Company had been work¬ 
ing on their first sound feature, which 
they presented on October 6, 1927. The 
film was A1 Jolson’s “The Jazz Singer,” 
a somewhat pedestrian film which con¬ 
sisted mainly of a string of Jolson bal¬ 
lads. Yet when in the second reel Jol¬ 
son finished his first song, turned and 
said to the audience, “Wait a minute, 
wait a minutel You ain’t heard nothin’ 
yet . . audiences were electrified. 
The reaction was tremendous, and left 
no doubt that sound pictures had 
finally arrived. 

Spurred by the great success of “The 
Jazz Singer,” both Warners and Fox- 
Case began working on sound pictures 
in earnest. Later in the same month 
Fox showed their first “Movietone 
News” sound newsreel, at the New 
York Roxy Theatre, while plans were 
being produced for building new sound 
studios on their Hollywood lot. Mean¬ 
time the other big American producers 
saw both the inevitability of sound pic¬ 
tures and the lead taken by Warners 
and Fox, and also began working on 
both sound studios and productions. 

Some idea of the consequent rapid 
growth of sound pictures may be 
afforded by the number of theatre 
sound installations recorded over a per¬ 
iod of 12 months. At the end of 1927, 
Sponable notes that in America there 
were only 157 theatres equipped for 
sound, with only 55 able to reproduce 
sound-on-film and the remainder fitted 
only for Vitaphone. But by December, 
1928, the number had grown to 1,046 
theatres equipped for sound, 1,032 of 
which could reproduce sound-on-film. 

Naturally enough the revolution was 




At top, an illustration which accompanied an article in the October 
19, 1927, issue of “27?e Listener In” announcing the commercial 
advent of the Movietone system. Below is a view inside a 1928 Movie - 
tone recording truck , showing the amplifier rack , 


not confined to America, although it 
was there undoubtedly that it gained 
the greatest momentum. Similar 
changes were taking place at about the 
same time or slightly later in Britain, 
Europe and even in our own “far- 
flung” Australia, By June, 1929, a num¬ 
ber of Australian theatres were equip¬ 
ped for sound-on-film, a significant 
proportion of the installations employ¬ 
ing sound equipment and amplifier sys¬ 
tems designed and manufactured 
locally by a pioneering young radio 
engineer named Ray Allsop. 

In April and May, 1928 the “Big 
Five” American production companies 
— M-G-M, First National, Paramount, 
Universal and Pathe — signed licen¬ 
sing contracts with Electrical Research 
Products Inc. (E.R.P.I.), the subsidiary 
which Western Electric had formed in 
January, 1927, to handle and commer¬ 
cialise their sound picture and amplifi¬ 
cation interests. In the months that fol¬ 
lowed the signing of these contracts 
there was tremendous activity in build¬ 
ing sound studios and commencing 
production of sound pictures; the 


orders for equipment completely 
swamped the E.R.P.I. manufacturing 
facilities for most of the remainder of 
the year. 

Understandably, it took some time 
to build complete new studios, equip 
them with the necessary facilities and 
produce full-scale sound pictures. 
Apart from the usual financial and 
administrative problems, there were 
many practical problems of technique 
to be overcome. The early condenser 
microphones used were fairly insensi¬ 
tive, and had to be placed sufficiently 
near the actors to restrict camera 
angles; yet at the same time the micro¬ 
phones tend to pick up the whirring 
sound of the camera, so that the latter 
had to be housed in a clumsy and 
restrictive enclosure. 

Noise from the arc lamps also 
became a problem, and it 'became 
necessary either to fit them with 
elaborate filtering networks or to scrap 
them altogether in favour of the less 
efficient incandescent lighting. There 
were also problems with the studio 
buildings, which had to be arranged 
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KEMET 
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solid tantalum 
capacitors 


Now made in Australia 
Available ex stock 


More KEMET J-Series tantalum capacitors have been used 
in Australian-made professional electronic equipment in the last 
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and frequency range. Highly resistant to mechanical shock and 
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MIL-C-26655/2D. 
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Sound recording cameras , 1929 vintage. At upper left is a Western Electric machine, 
and below is a view of the light-valve modulator; at upper right is an R.C.A. Photo¬ 
phone machine, and below it a diagram showing its optical components. M is the mod¬ 
ulator mirror, A the optical slit, and O the final objective lens system . 


to exclude the noise of passing traffic 
and aircraft while still permitting the 
occupants to breath! 

On June 18, 1928, the first all-sound 
Movietone program was presented at 
the New York Globe Theater. It con¬ 
sisted of a two-reel dialogue comedy 
called “The Family Picnic,” together 
with a short called “The Air Circus.” 
In the following month Paramount 
produced their first part-sound picture, 
“Warming Up,” with Richard Dix, 
which they recorded using a temporary 
sound channel. This was followed in 
September, 1928, by their first all- 
talking picture, “Interference,” directed 
by Roy Pomeroy. Many of the scenes 
of these pictures were made at night 
to avoid outside noise problems. 

In October, 1928, R.C.A. acquired 
the B. F. Keith and Orpheum chains of 
theatres, together with the FBO Pro¬ 
ducing Company, and formed a sub¬ 
sidiary which was called Radio-Keith- 
Orpheum. The “R.K.O. Radio Pictures” 
produced by this company were to be 
used to promote the R.C.A. “Photo¬ 
phone” sound picture system which had 
recently been developed. 

In the same month Fox Movietone 
News releases were increased from one 
to two issues per week. Then in Decem¬ 
ber, 1928, Fox Movietone released the 
first all-talking film to be recorded out 
of doors on location, “In Old Arizona,” 
which was premiered at the Criterion 
Theater in Los Angeles. 

The success of these early sound 


films was so spectacular that by March, 
1929, Fox announced that all silent 
film production would be discontinued 
and future releases would be in Movie¬ 
tone. Most other producers followed 
suit, so that by the end of 1929 silent 
film production had virtually ceased. 

During this period of rapid 
commercial development, research was 
still continuing into ways of improving 
sound quality. A major problem at the 
time was the so-called “ground noise,” 
which was a form of noise produced 
during reproduction as a result of 
photographic grain, dirt and scratches 
on the film sound track. Although it 
was not noticeable during loud 
recorded passages, it became painfully 
evident during softer passages, giving 
the sound channel a low effective 
dynamic range (typically around 
27-30dB). 

In November, 1927, Theodore Case 
had suggested that ground noise could 
be very much reduced if the average 
optical transmission of the sound track 
were arranged to vary according to 
the mean signal level. He suggested 
that the required variation in trans¬ 
mission could be produced either by 
applying an appropriate control signal 
to the main recording light modulator, 
or by alternatively using a moving 
mask or shutter to vary the width of 
the recording beam. Both suggestions 
were ultimately to be applied with 
good results, although it was not until 
about 1930 that the first of the so- 


called “G.N.R.” (ground noise reduced) 
or “noiseless” films appeared. 

In 1928, Case and Sponable con¬ 
tinued development of the Aeolight 
lamp, which by this time had become 
a cold-cathode discharge lamp with 
rare-earths used to enhance the cathode 
glow. They succeeded in obtaining 
both improved results, greater uniform¬ 
ity and longer life. Nevertheless, by 
the end of 1930 Fox Movietone was 
forced by financial factors to drop the 
Aeolight recording system in favour 
of the E.R.P.I. light-valve system. 

At about the same time Warner 
Brothers finally saw the long-term 
inevitability of sound-on-film as 
opposed to sound-on-disc, and dropped 
the Vitaphone system in favour of the 
R.C.A. Photophone system. Almost all 
sound films for the next 15 years were 
accordingly to be made with photo¬ 
graphic sound-on-film, using either the 
variable-density system championed by 
E.R.P.I. or the variable^area Photo¬ 
phone system. 

The year 1930 also saw develop¬ 
ments in microphones; the E.R.P.I. 
laboratories announced the moving- 
coil microphone, while at almost the 
same time the ribbon or “velocity” 
microphone was announced by R.C.A. 
Using these microphones in place of 
the older condenser units, and incor¬ 
porating the ground noise reduction 
techniques suggested earlier by Case, 
the studios were able to produce sound 
tracks which were improved quite 
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If you keep on making small improvements 
in the design of a valve 


IT MAKES A BIG 
IMPROVEMENT TO THE 
WAY IT WORKS 



Take our 6AU6, for example; it has been manufactured 
by A.W.V. for over 20 years. And our 1948 valve looks 
much the same as our 1968 one. But constant techno¬ 
logical improvement has improved the quality, efficiency 
and operating life. 

Here are some of the improvements— 

Heater—Improved insulating material and tungsten pro¬ 
cessing greatly reduce hum and increase operating life. 

Grids—Special chemical treatment of Grid 1 inhibits 


oxide formation—considerably lengthens life. 

Anode—Now made from gas-free aluminium clad iron 
instead of carbonised steel, thus increasing the life of 
the valve. 

Mica and Glass Bulbs—The use of thicker mica and 
closer tolerance bulbs has considerably improved 
microphony. 

Small changes? A.W.V. valves perform better and 
live longer because of them. 



AMALGAMATED WIRELESS VALVE COMPANY PTY, LTD. 
SYDNEY • MELBOURNE • BRISBANE • ADELAIDE 
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A shot taken during the shooting in 1940 of Walt Disney*s “Fantasia ”, 
which was the first film to feature three-channel stereophonic sound. 
The “Fantasound” system used employed a separate sound film which 
was recorded and reproduced using special R.C.A. Photophone equip¬ 
ment. (Copyright Walt Disney Productions). 



At left, a hood used in the early days by Fox Movietone to muffle 
camera noises. At right is the sound film and reproducer used in the 
1940 “Fantasound” system. (Copyright Walt Disney Productions). 


remarkably over those produced only 
months previously. 

From about 1932 the development 
of the photographic sound film became 
largely a matter of cumulative prac¬ 
tical refinements in technique and 
implementation. In 1935 push-pull 
recording was introduced for prestige 
releases, giving improved dynamic 
range and reduced harmonic distortion; 
however, as modifications were 
required to be made to the repro¬ 
ducers in the theatres, this develop¬ 
ment made little impact. 

In 1936 an improved printing 
machine was developed, in which slip¬ 
page between the negative and positive 
films was considerably reduced. This 
permitted greater detail to be trans¬ 
ferred from the negative to positive 
release prints, and subsequently 
improved the overall frequency 
response. It was also discovered at this 
time that greater detail could be 
recorded on the negative initially by 
the use of ultra-violet light in the 
recording camera. 

By about 1938 the basic photo¬ 
graphic sound recording system had 
been developed to a point where its 
performance was limited miainly by 
fundamental limitations of the process 
itself. It was at about this time that 
the motion picture industry — ever 
seeking ways to reduce costs and at 
the same time attract more patrons— 
started looking around both for ways 
in which to enhance the basic perform¬ 
ance of photographic sound and for 
possible alternative sound systems. 

One idea which had been enter¬ 
tained sporadically almost from the 
time that the sound picture became a, 
commercial reality was “3-D” or 
stereophonic sound. As early as 1927 
the Bell Telephone Laboratories had 
experimented with stereo, while in 
1934-5 they even produced some 
sample stereophonic film recordings. 
Others had continued to experiment 


in this field also; at the World Radio 
Convention in Sydney in 1938, the 
Australian pioneer Ray Allsop demon¬ 
strated a stereophonic sound system 
which employed a reproducing head 
based upon that used earlier for push- 
pull recordings. 

In 1940 came the first really 
commercial debut of stereophonic 
motion picture sound, when Walt 
Disney released his feature cartoon 
“Fantasia.” When released, this film 
had three-channel sound, the sound 
recordings being reproduced from a 
separate film to that carrying the pic¬ 
ture. The sound film carried four push- 
ull tracks in all, the fourth track 
eing used to control the gain of the 
three main channel for dynamic 
volume expansion. With three speaker 
systems behind the screen and up to 
96 small speakers placed throughout 


the auditorium, Disney’s “Fantasound” 
system was capable of producing 
quite thrilling effects; however the 
cost and complexity of the equipment 
required for reproduction prevented it 
from becoming popular with exhibitors. 

Stereophonic sound reappeared with 
the advent of wide-screen pictures, 
notably with the Fox “squeeze”-system 
CinemaSoope and with Reeves’ triple¬ 
width Cinerama. However, in its 
modern form it depends upon another 
and somewhat more significant deve¬ 
lopment in the evolution of motion 
picture sound — the magnetic sound 
recording system. 

As we noted earlier, the principle 
of magnetic sound recording was dis¬ 
covered at the turn of the century 
by the Danish engineer, Valdemiar 
Poulsen. However little work was 

(Continued on page 15B) 
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PULSARS AND X-RAY 

Newspapers all over the world have carried reports of the 
mysterious pulse-like signals being received from space on 
radio telescopes, which have caused much speculation among 
radio astronomers. First discovered in the northern hemis¬ 
phere some months ago, they have now been detected in 
the southern hemisphere by Australian radio astronomers 
using the Mills Cross telescope at Molonglo Observatory. 



A Skylark rocket being launched 
from Woomera , in South Aus¬ 
tralia. X-ray detectors in the 
nose cones of these rockets have 
been checking radiation from 
X-ray stars. 


The attention of radio astronomers 
was first drawn to the mysterious 
pulses from space by a British scien¬ 
tist, Sir Martin Ryle, who heads a 
team of radio astronomers at Cam¬ 
bridge University. The first announce¬ 
ment concerned a newly discovered 
radio star which produces a remark¬ 
ably regular pulsing signal, a sharp 
burst of radio energy, approximately 
every 1.3 seconds. Since the first an¬ 
nouncement, four more similar stars 
have been found in the northern hemi¬ 
sphere. Sir Martin Ryle has named 
these signal sources “pulsars.” Quite 
recently, Australian astrophysicist Pro¬ 
fessor B. Y. Mills, inventor of the 
Mills Cross, announced that similar 
signals had been picked up at Molonglo 
Observatory. 

However, it is the first pulsar discov¬ 
ered by the Cambridge University team 
which has been studied the most. 

The most important thing about this 
radio source is its very small size; it 
is less than 3,200 miles in diameter. 
This makes it smaller than Earth, al¬ 
though it is virtually certain that it is 
a star and not a planet, since no planet 
could produce such powerful radio 
signals and because the source has not 
been observed to move as a planet 
would around a star. Before the as¬ 
tronomers became more or less con¬ 
vinced that their new discovery was 
a star and not a planet, they were un¬ 
able completely to rule out the thrill¬ 
ing possibility that it might be an 
artificial radio beacon or a signalling 
station set up by some super civilisa¬ 
tion of extra-terrestrial life forms. 


Now, although this idea has (per¬ 
haps a little reluctantly) been for- 
fotten, the astronomers are still very 
excited. If their source — and per¬ 
haps the other four like it — really 
is a star smaller than our planet, then 
it must be a star which is near to the 
end of one interesting kind of stellar 
life history, and no star as near as 
this to the end of its life has ever 
been observed before. 

Stars die in different ways; some ex¬ 
plode and become novae, a very few 
undergo a much more violent type of 
explosion and become super novae, and 
there are other possible fates. But 
some stars begin to shrink instead and 
while many physicist and astronomers 
have speculated on the fate of shrink¬ 
ing stars, none has ever been ob¬ 
served. 

When the hydrogen fuel which sus¬ 
tains a star’s H-bomb-like reaction be¬ 
comes exhausted, then, with no ex¬ 
plosive outward force to balance it* 
the inward force of gravity can cause 
inward collapse. Altogether, 250 stars 
are known which have gone nearly to 
the end of this process. These are the 
so-called white dwarfs. They are stars, 
originally bigger than our own Sun, 
which have shrunk nearly to the size 
of the Earth, so that their matter has 
become extremely dense — a match¬ 
boxful would weigh nearly a ton. But 
mathematical theory shows that this 
should not be the end of the process. 

Gravitational forces are powerful 
enough to squeeze a dying star even 
closer together, so that its diameter 
would become a few kilometres only. 
To t make this possible, the electrons 
which circle the atoms in the star 
Would have to be squashed in, to join 
up with ^ their opposite numbers, t the 
protons in the nucleus, to form single 
particles, neutrons, with no electric 
charge, because the positive charges of 
the protons and the negative charges of 
the electrons would have cancelled 
each other. 

No example of these “neutron 
stars/* which are the last stages in 
the life of stars, has ever been found 
— until, perhaps, now. The Cambridge 
star could be small enough to be a 
neutron star and there are theoretical 
reasons why such a star might be ex¬ 
pected to expand and contract in a 
regular pulsing way and to produce 
regular radio pulses. 

If this mystery star does turn out to 
be a neutron star then the phvsicists 
will be pleased because their theore¬ 
tical predictions will have been con¬ 
firmed by observations. The next step 
will be to try to find what happens 
if a star shrinks even further. Some 



Dr. B. Y. Mills alongside the east-west arm of his Mills Cross radio 
telescope at Hoskintown , near Canberra , A.C.T. This radio telescope 
was the first to detect “pulsars” in the Southern hemisphere. 
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STARS 

Radio astron.om.ers 
puzzled by strange 
signals from space 


astronomers believe it would vanish 
altogether, and reappear in a different 
part of the universe, defying the nor¬ 
mal laws of space and time. Shrinking 
stars may hold the key to a continual 
rebirth of the universe. 

It is possible that astronomers may 
one day be watching when a shrinking 
star winks out like a blown-out candle, 
as space and time in its vicinity be¬ 
come so distorted by its immense 
gravitational pull that no radiation of 
any kind can any longer escape from 
it. After this point, no mathematician 
can really predict what will happen, 
because besides the star becoming in¬ 
visible everything turns topsy-turvv. 
It has even been suggested that -inside 
a star which has shrunk beyond a cer¬ 
tain size time could run backwards and 
atomic particles could travel faster 
than light. Certainly, very strange 
things must happen. That is why. as¬ 
tronomers everywhere are so excited, 
because Professor Ryle and his col¬ 
leagues appear to have gone one big 
step further in tracking the life his¬ 
tory of a shrinking star down towards 
the point where it starts to defy the 
normal physical laws. 

Since the ticking stars, as they have 
been christened, were first discovered, 
they have excited more interest than 
any other astronomical d-iscoverv since 
the quasars. Several different theories 
have been put forward to explain their 
nature. One is. that each source is 
actually a double star, with the two 
members of the pair rotating around 
each other. According to this idea, 
each star would act as a sort of gra¬ 
vitational lens on the radio pulses from 
the other, focusing them into a tight 
beam. This beam would sweep past 
the Earth at regular intervals like the 
beam from a lighthouse and, like a 
lighthouse beam, it would sweep over 
the Earth at regular intervals. An¬ 
other suggestion is that each source is 
a single star, but one which only gives 
out radio pulses from certain parts of 
its surface and which is spinning rap¬ 
idly. This too would produce the same 
effect as a lighthouse beam. Still other 
theories are being put forward even; 
week and it is difficult to keen un with 
the latest ones. What is certain is. that 
the discovery of Professor Martin Ryle 
and his colleagues is going to add 
something new and important to our 
knowledge of the universe, because 
this has always been the wav with new 
classes of object discovered in the 
heavens. 

Another mysterious signal source 
from space is the so-called X-ray 
star. Australia has played a major 



Sir Martin Ryle, Professor of Radio Astronomy at Cambridge 
University , and discoverer of “pulsars” 


role in the investigation of these ob¬ 
jects and the signals they produce. The 
subject of X-ray astronomy shows signs 
of becoming a science in its own right, 
in the same way that radio astronomy 
has become a separate branch of ac¬ 
tivity from optical astronomy. 

X-ray astronomy has now reached 
about the same stage of advancement 
as radio astronomy had reached around 
1950. Many astronomers believe we 
may eventually learn as much about 
the universe from X-ray stars as we 
have from radio stars. Unlike radio 
waves, X-rays do not penetrate the 
atmosphere, and so it is necessary for 
research to be carried out by instru¬ 
ments sent above the atmosphere by 
rockets. 

Most British observations have been 
made from X-ray detectors mounted in 
the nose cones of Skylark rockets. 
Last April, one in a series launched 
from the Australian range at Woom- 
era, located a new powerful X-ray 
source in the heavens. As only some 
30 X-ray sources have been found so 
far, the new one was the subject of 
special interest, but by the time a third 
rocket was launched to look at it, only 
a matter of three weeks later, dt had 
become much weaker. By September 
it was only just detectable, and now 
it has disappeared completely. Astron¬ 
omers calculate that this X-ray star 
could only have been giving X-rays 
at all for about two years. This is an 
astonishingly short length of time for 
any important stellar process. Big 
changes in stars normally take thous¬ 
ands of years. This one may cast a 
completely new light on the evolution 
of stars. 

One theory of the nature of X-rays 
stars is that they may be double stars, 
partners who swing round each other, 
only a million miles or so apart. From 
time to time, so the theory goes, the 
partners stray too close together and 
the gravitational pull of one strips the 
outer layers off the other, exposing 
its super heated heart. Very high tem¬ 
peratures are required to produce in¬ 
tense streams of X-rays; the exposed 
part of the star would provide them. 
Another recent theory is that X-ray 
sources are novae or exploding stars. 


One X-ray source which has been 
located, in the constellation Centaurus, 
may be a supernova, a much less com¬ 
mon and more violent type of ex¬ 
plosion. Another possibility is that the 
X-ray sources represent collapsing stars 
which have shrunk. In shrinking they 
would be heated to several million 
degrees Centigrade, enough to pro¬ 
duce torrents of X-rays. These collaps¬ 
ing stars are very hard to observe and 
if they exist, which is still not certain, 
then they are one of the most impor¬ 
tant phenomena in the universe. This 
is one reason why astronomers are so 
anxious to observe them. Another is 
that X-ray sources have all been found 
so far in those parts of the Universe 
with a preponderance of very young 
visible stars and of the clouds of hydro¬ 
gen gas from which it is believed stars 
are born. So there may well be some 
link between the X-ray source and the 
birth as well as the death of stars. 

At the moment there are too many 
theories and not enough facts, but the 
facts are beginning to come in. One 
important field of X-ray astronomy is 
concerned with the Sun, a relatively 
weak but conveniently close source. 
Eight Skylark rockets, launched from 
Woomera, have already carried X-ray 
telescopes trained on the Sun. The 
American Orbiting Solar Observatory, 
OSO 4, launched last October, carried 
an X-ray telescope contributed by 
University College, London. Another 
similar instrument travelled on the first 
British satellite, Ariel 1, and another 
British intrument will be orbited when 
the next attempt is made to launch 
the first European satellite, ESRO 2. 
An elaborate British X-ray telescope 
will travel on the third American astro¬ 
nomical observatory when this is 
launched. The next all British satellite, 
Ariel 4, may carry an array of X-ray 
telescopes. Meanwhile the British Air¬ 
craft Corporation is providing a new 
series of Skylarks, which are carrying 
payloads provided by Australian uni¬ 
versities as well as British instruments 
from the University of Leicester and 
elsewhere. British astronomers are very 
well aware of the importance of this 
new field and they are determined to 
remain among the leaders. S3 


ELECTRONICS Australia. October, 1968 


17 





SOUND LEVEL METERS TO ENFORCE U.K. NOISE LAWS 

Police equipped with noise level meters will soon be in action 
on the roads of Britain to enforce new regulations which 
came into effect on July 1, limiting the amount of noise 
which may be emitted by various classes of motor vehicles. 

by Harry Tyrer 


Although regulations forbidding ex¬ 
cessive noise from motor vehicles have 
existed in Britain since 1917, the law, 
with its successive amendments, has 
not been capable of proper enforce¬ 
ment by the police because of the lack 
of precise definition of just what con¬ 
stitutes “excessive” noise. 

New regulations laid before parlia¬ 
ment some months ago by the Minister 
for Transport, Mrs Barbara Castle, set 
the following legal limits for motor 
vehicle noise from July 1, 1968: Motor 
cycles under 50cc — 80dB; other 
motor cycles — 90dB; passenger cars 

— 87dB; light goods vehicles — 88dB; 
heavy vehicles — 92dB. The reference 
level of OdB is a pressure of 
0.0002dyne/cm a and ldB corresponds 
to the threshold of audibility for a 
person with normal hearing. The figures 
have been drawn up on the basis of 
noise normal for each class of vehicle 
currently in use, fitted with appropriate 
mufflers and in otherwise good mech¬ 
anical condition. 

The regulations are designed to 
alleviate the present noise position by 
ensuring that vehicles already on the 
road do not cause unnecessary noise 
through faulty exhaust silencing sys¬ 
tems or mechanical vibration. How¬ 
ever, the legislation is intended to lead 
to an eventual and positive reduction 
in vehicle noise. To this end, 
all vehicles registered on or after April 
1, 1970, will have to be constructed so 
that they do not exceed the following 
noise levels, when tested AT FULL 
THROTTLE: Motor cycles under 50oe 

— 77dB; motor cycles under 125cc — 
82dB; motor cycles over 125cc — 86- 
dB; passenger cars — 84dB; light 


goods vehicles — 85dB; heavy vehicles 
— 89dB. 

All measurements are taken using 
what is known to acoustic engineers as 
the standard “A” weighting curve, over 
the range 31.5Hz to 8KHz. An instru¬ 
ment incorporating this weighting curve 
has its frequency response modified 
so that it approximates the frequency 
response of human hearing under 
similar conditions. Measurements speci¬ 
fied by the new regulations are there¬ 
fore quoted in “dBA.” 

Britain thus becomes the first 
country to introduce effective legisla¬ 
tion designed to control a problem 
which has been increasing in magni¬ 
tude with each passing year. Resent¬ 
ment among the public had led to the 
formation of the Noiise Abatement 
Society, dedicated to the reduction of 
ambient noise in all its forms; and the 
medical profession has not been back¬ 
ward in pointing out the ill-effects of 
high ambient noise levels — ill-effects 
such as loss of efficiency or, more 
seriously, diagnosable bodily disorders. 

In 1960, the then British Govern¬ 
ment set up a committee under Sir 
Alan Wilson “to examine the nature, 
sources amd effects of the problem of 
noise and to get advice on measures 
to mitigate it.” The terms of reference 
of the Wilson committee were wide, 
but its report, published in 1963 after 
an exhaustive examination of the situa¬ 
tion, showed that the major source 
of noise which disturbed people in the 
home was road traffic. Its investigatioins 
also led the committee to the con¬ 
clusion that road traffic noise was in¬ 
creasing at the rate of ldB a year — 
that is, it was doubling every three 
years. 


The committee recommended that 
legislation be introduced to limit 
vehicle noise but pointed out that, be¬ 
fore this could be done, standard 
measuring equipment and methods of 
test would have to be available to 
enable the law to be enforced. 

Even before the Wilson Commlittee 
published its report, extensive tests on 
meters and methods of measuring 
vehicle noise had been carried out in 
Brittain. Among those studying 
the problem were the Ministry of 
Transport, the National Physical Lab¬ 
oratory and the Motor Industry Re¬ 
search Association. Studying the design 
of noise measurement meters in a 
private capacity was the scientific in¬ 
strument company Dawe Instruments 
Ltd. 

In 1962, the British Standards In¬ 
stitute issued British Standard 3425, 
“Method for the Measurement of Noise 
Emitted from Motor Vehicles.” This 
outlined testing conditions to obtain 
consistent and reproducible measure¬ 
ments. In the same year, the Institute 
published British Standard 3529, 
“Sound Level Meters for the Measure¬ 
ment of Noise Emitted by Motor 
Vehicles.” 



ABOVE: The indicator and control 
unit of the Dawe Noise Meter Type 
1409D. The button in the bottom 
right corner increases the sensitivity 
by lOdB for checking background 
noise level 


LEFT: The noise meter set up for 
roadside tests . 











IF THERE'S A BATTLE OF THE COMPACTS 
... THE CELESTION "DITTON 10" 

IS WELL TO THE FORE 

Many music lovers require compact speaker sys¬ 
tems ... and tape recording enthusiasts find 
the addition of external speaker systems makes 
an astounding difference to performance. Although 
only 12 in. x 61 in. x 8} in. the “Ditton 1U" 
incorporates two units, the bass reproducer being 
a specially designed -‘long tnrow' model whicn 
extends LF response. Power handling capacity is 
10 watts R.M.S. Both 3 and 15 ohm impedances 
are available ... the 3 ohm model is ideal tor 
use with solid state amplifiers and tape recorders. 
See the reviews in "Hi-Fi News", p. 433, Oct., 
'65, and the "Gramophone", p. 41, June, ’65. 
Write for copies of these enthusiastic reports. 
The "Ditton 10" is beautifully finished in teak 
or walnut veneers. These compact systems are 
used by one of Australia's leading 
universities to reinforce sound in the (EQ AA 
auditorium. Including Sales Tax .... 

RAPIER SOLID STATE TUNERS 

A high quality AM tuner, the Rapier represents 
outstanding value. Output suits all amplifiers 
and tape recorders. The external teak finish case 
is optional. Price with case is 
$46.50 inc. sales tax. Encel price 
without case is only. 


$43.60 


! v — 


NEW HIGH QUALITY TONE ARM 
FROM ENCEL ELECTRONICS! 

The new Nikka-Lustre Model ST510 is the 
successor to the well proven Model CP3. Thous¬ 
ands of these fine arms were sold all over 
Australia. Now the improved model at the old 
price is better value than ever. Model ST510 is 
priced at $19 inc. sales tax and the Model 
ST510D (with lifting/lowering de¬ 
vice) is priced at only $24.50. Ask (IQ 
for full details. From . 


LOW PRICED DYNAMIC MICROPHONE- 
IDEAL FOR TAPE RECORDERS! 

The Piezo DX75 is a robust dynamic microphone 
which is small in size and quite unobtrusive. 
Dual impedance is 50 ohms and 
50k ohms. Encel price inc. sales (C Qfl 
tax, only . $0.%7U 


COMPLETE ENCEL STEREO SYSTEM FOR 
ONLY $179! 

We supply the popular Sound Modal SAQ203 
stereo amplifier witn magnetic sensitivity and an 
output of 12 watts R.M.S. or 30 watts E.I.A. 
peak power (total), the new Compax belt-driven 
turntable, a high quality tone arm with lifting/ 
lowering device, the Shure Model 44G or Micro 
3100/5 magnetic stereo cartridge with diamond 
stylus and a matched pair of Sonlcs Model 
AS-60E multiple speaker systems. Each en¬ 
closure is hand finished in teak/ 
walnut veneer. Total Encel price, (170 
inc. sales tax, Is only . *pi/3 


REPLACEMENT DIAMOND STYLII FOR 
MOST STEREO AND MONO CARTRIDGES 

A replacement stylus for your cartridge can 
cost as little as $2.50 when you buy from Encel 
Electronics. Correct replacements are available 
ex-stock for the majority of popular cartridges. 


DRAMATICALLY EFFECTIVE TAPE STEREO 
SYSTEM WITH A TUNER/AMPLIFIER FOR 
ONLY $415 

Encel Electronics supplies an Akai Model 3000D 
stereo tape deck with three heads and silicon 
transistor circuitry, the Compax Model CE-5000 
stereo tuner/amplifier with an output of over 
80 watts IHFM, a matched pair of Sonlcs Model 
AS-61 speaker systems. Each hand finished teak/ 
walnut enclosure houses 4 bass/mid¬ 
range speakers and a high frequency (A IE 

speaker. Encel price inc. sales tax 4)4X0 

ENCEL SERVICE DIVISIONS 

Modern and efficient service centres operate in 
Sydney and Melbourne. Up to the minute servicing 
equipment is provided and skilled technicians 
who have been specially trained actually save you 
money when service is necessary as time expended 
is kept to a minimum. Encel service does not 
cost — it pays. 


WHARFEDALE SPEAKERS 

See the complete range of famous Wharfedale 
speakers and speaker systems ... ask for an 
EMQ or a trade in valuation, as we are not 
permitted to advertise prices. 

NEW SOUND MODEL SAQ-203 STEREO 
AMPLIFIER—$69.50 

Frequency response is 30-20,000 Hz. and input 
sens, suits magnetic cartridges at 3 mV. Output 
is 12 -watts R.M.S. or 30 watts E.I.A. peak 
power. 18 low noise transistors, 
headphone jack, all necessary con- (CQ CA 
trols. Inc. sales tax . $03.3U 

SONICS STEREO 'PHONES—$12.50 

Model HS-304 Sonics stereo headphones are very 
comfortable and offer fatigue free listening on a 
personal basis. Wide frequency re¬ 
sponse and remarkable stereo (10 CA 

presence . 

NEW 8" CO-AXIAL SPEAKER WITH SEVEN 
POWERFUL MAGNETS AND UNIQUE NEW 
DESIGN—$34.50 

The new CX-20D is the result of a revolution in 
speaker design combined with precision engineer¬ 
ing. A horn type tweeter is used ... a three 
inch voice coil ... an electrical crossover . . . 
and weight is almost 8 lbs. Frequency re- 
’ sponse is substantially flat between 

35-23,000 Hz. Cabinet specifications (OA CA 
available . . 

DEMAGNETISE YOUR TAPE HEADS AND 
IMPROVE TAPE PERFORMANCE! 

Simply plug the tape head demagnetiser into 
any AC power point and pass over the heads. 
Takes only five seconds and can make a 
world of difference. Two models— 
single and double probe. Both ... (Q QA 

inc. sales tax . 

SOUND MODEL SAQ-505X — HIGH OUTPUT 
STEREO AMPLIFIER FOR ONLY $119.50 

With an output of 25 watts R.M.S. in each 
channel into an 8 ohm speaker load, the 505X 
offers a frequency response of 20-20,000 Hz. 
plus or minus 1 dB. Sens, is 3 
mV. Ail normal controls provided. C11QEA 
Inc. sales tax . $1I3.JU 

SHURE CARTRIDGES AT ATTRACTIVE 

ENCEL PRICES 

Alt cartridges are brand new and Encel prices 
include safes tax. All Shure cartridges are fully 
guaranteed. 

Model M44G—Retail $26—Encel $17.50. 

Model M55E—Retail $49—Encel $29.50. 

Model M75E—Retail $69—Encel $42.50. 

Mode! V15E Mk. II—Retail $118.75—Encel 

$74.50. 

REVOX G36 STEREO TAPE DECKS 

Three motors are featured in this versatile two 
speed professional quality stereo recorder. Ask 
for an EMQ or for an Encel trade-in valuation. 
Save hundreds of dollars! 

BIG VALUE COSMOS STEREO AMPLIFIERS 

With an output of 8 watts R.M.S. or 15 watts 
IHFM in each channel the Cosmos SW-30C has 
a wide frequency response and is attractively 
priced at $74.50 inc. sales tax. Ideal 
for use with tape decks and sensi- (7 A CA 
tivity suits magnetic/crystal cartridges 

THE NEW ORTOFON S-15 AND SL-15 
STEREO CARTRIDGES AVAILABLE AT ALL 
ENCEL STEREO CENTRES! 

World wide acclaim provides significant testimony 
to the outstanding performance of the new Ortofon 
S-15 and SL-15 series. Ask for an EMQ or a 
trade-in valuation. 

CONNOISSEUR STEREO CARTRIDGE — 

ONLY $10.80! 

Designed to load any amplifier or tape recorder, 
the Model SCU-1 is regarded as the finest 
ceramic stereo cartridge ever pro¬ 
duced. Ask for copies of re- JJQ gQ 

AKAI RECORDERS 

All Akai models are now in stock . . . M9, 

X5, 3000D, X150D, X355, X300 and 1710. Ask 
for an EMQ. 

COMPLETE ENCEL STEREO SYSTEMS 

Make your choice from the greatest range of 
equipment and cabinets when you select your 
new Encel Stereo System. Prices are the lowest 
in Australia. 

MICRO DUST PICKUPS—$3.50 

An effective automatic record cleaner which re¬ 
moves dust as the record plays. An ideal gift. 
$3.50 inc. sales tax. 


GRACE TONE ARMS ... FOR THE 
PERFECTIONIST! 

Two models of this sophisticated arm are available 
. . . the 12" G-540L and the 14" G-560L. 
A gimba! type gyroscopic bearing is used — and 
the Grace arm will track suitable cartridges 
down to 1 gram with ease. A super light-weight 
head shell is supplied. Since this arm became 
available at Encel Stereo Centres many fastidious 
enthusiasts have traded much more expensive 
arms of Continental origin. Encel 
prices inc. sales tax . . . G-560L (QA EA 

$42.50. G-540L . 

P.S. Grace cartridges arrive soon! 


MICRO TONE ARMS OFFER OUT¬ 
STANDING VALUE! 

Designed to track effortlessly with the most 
sensitive and delicate cartridges, Micro arms 
accept SME and ORTOFON head shells without 
modification. The Micro head shell accepts any 
standard J" mounting cartridge. Vertical and 
horizontal movement is almost friction-free — 
tracking pressure is adjustable from 0.5 grams. 
Model MA88 (16") is priced at $35.50. Model 
MA/7 (14") is only $29.50. Encel prices include 
sales tax. 


SEE ENCEL STEREO CENTRES FOR THE 
COMPLETE RANGE OF 
SANSUI AMPLIFIERS! 

Sansui tuner/amplifiers are extremely popular in 
Australia. Models 220, 500A, 1000A and 3000A 
are now In stock — and the prices are most 
attractive. Ask for an EMQ or a trade-in valuation 
on your old equipment. 


NEW TONE ARM LIFT . . . THE COLTON 
"VARILIFT" . . . ONLY $9.50! 

Fitted with a cranked lifting arm and push¬ 
button control the Colton "Varillft" is hydrauli¬ 
cally dampened; operation is particularly smooth. 
Rate of descent is adjustable. Fits 
all tone arms. Ask for copies of (Q EA 
review. Inc. sales tax . 


SEE ENCEL'S SOON FOR YOUR NEW 
STEREO TAPE DECK! 

included In the wide range of stereo tape decks 
at Encel Stereo Centres you will find the Akai 
3000D and X150D. the Revox G-36, the Tand- 
berg Model 6-4X, National decks and also models 
from Toshiba. Ask for an EMQ or a trade-in 
valuation. 


LOWTHER LOUDSPEAKERS 
FROM ENCEL ELECTRONICS! 

The well-known Lowther Model PM6 (17,500 
lines) is now available on Immediate delivery. 
Write for EMQ’s or call for your personal 
quotation. Cabinet drawings available on request. 

SAVE YOUR RECORDS ... USE THE 
UNIVERSAL NIKKA-LUSTRE 
TONE ARM LIFT! 

This beautifully finished and functional universal 
tone arm lift will fit all tone arms ... the 
lowering action is pneumatically dampened and 
extremely smooth. Risk of record 
damage may now be eliminated. (O CA 
Including Sales Tax . <p0.iiU 


COMPLETE ENCEL STEREO SYSTEMS 

The Encel organization has installed thousands 
of Encel Stereo Systems in Australian homes. 
Cabinets are carefully handcrafted — you make 
your selection from the most extensive range of 
audio equipment available in Australia. 


HIGH FIDELITY STEREO 'PHONES COST 
LESS AT ENCEL ELECTRONICS! 

Several wide range stereo headsets are now 
available including the new model Sonlcs HS-304. 
This headset is very comfortable and response Is 
extremely good over the complete sound spectrum. 
Price is $12.50; a bargain basement cost for a 
headset of this calibre. From Sweden comes the 
Pearl 'phones . . . made by P.M.L. These 
’phones are particularly sensitive and are high 
impedance (400 ohms). Fitted with ear muffs for 
long periods of fatigue-free listening. Pearl price 
$19.50. Sonics HS-304 $12.50 including Sales 


CASSETTE RECORDERS 

If you’re looking for a cassette type recorder, 
writo or call at your nearest Encel Stereo Centre 
for an EMQ. We are not at liberty to reveal the 
current cash prices for popular cassette recorders 
through advertising. 


ELECTRONICS (STEREO) 
RTY. LTD. 


NEW MODEL MICRO STEREO CARTRIDGE 

The new Model 3100/5 and 3100/E (with ellipti¬ 
cal stylus) stereo cartridges have now been 
released. An outstanding performer, the "3100 
series" is also impressive by virtue of its low 
price. Ask for EMQ’s. ______ 


Head Office: 

431 Bridge Rd., Richmond, Victoria 3121. Tel. 42 3762. 

Sydney Store: dound nodi ?sm Bu.iiimit. 

257 Clarence Street, Sydney, N.S.W. 2000. Tel. 29 4563, 29 4564. 
Australia’s Greatest Hi-Fi Centre ‘Wholesalers 'Trade ins accepted 
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ONLY A FEW MAGNETIC STEREO CARTRIDGES 
EARN PLACES IN THE SUPERLATIVE BRACKET. 

ORTOFQM 

HEADS THE UST. 


Most reviewers have several favorite cartridges 
— in most cases , ORTOFON heads the list. 

The explanation is a simple one. ORTOFON is 
the only organization in the world manu¬ 
facturing professional disc cutting equipment 
and cartridges for playback. Many of your 
favorite recordings will be reproductions from 
ORTOFON cut masters! As reproduction is 
complementary to recording it naturally follows 
that ORTOFON should produce the finest arms 
and cartridges available in the world today. 


TheORTOFON moving coil principle is the only 
recognised transducersystem inherently free of 
non-linear distortion ;trscing distortion caused 
by the differing shapes of cutting stylii and 
reproducing stylii has now been eliminated by 
ORTOFON thanks to the use of exclusive 
ORTOFON elliptical diamonds. All ORTOFON 
cartridges feature a 1 5° tracking angle. 

Technically and musically ORTOFON stereo 
cartridges are unique and quite superior. 


ORTOFON cartridges have won universal popu¬ 
larity with discerning music lovers and professional 
users; the low distortion moving coil principle is 
quite incomparable. Stereo cartridges developed 
by ORTOFON engineers have always been ad¬ 
vanced in design and construction ; the ORTOFON 
$15 series offers superior sound reproduction and 
will trace the most complex waveforms at 1.5 
grams. The SI 5 is available with an optional built- 
in transformer and may also be purchased ready 
mounted in the lightweight metal "G" shell for use 
Vyith the ORTOFON SMG-212 tone arm. 

*An exclusive protective device . . . "Protecto- 
Skate" . . . shields the stylus if the cartridge is 
accidentally subjected to excessive external lateral, 
or vertical pressure. This tube is highly polished 
to afford added protection for the record surface 
itself. 


ORTOFON now introduce the new SL15 light¬ 
weight stereo cartridge — a moving coil unit with 
very high compliance and improved frequency 
response. This superb cartridge is designed for use 
in transcription tone arms of the highest possible 
calibre. 

ORTOFON TRANSFORMER MODULE 

A twin transformer module which may be fitted 
anywhere in the lead between the tone arm and 
the amplifier is now available, complete with plugs 
and cables. 

Specifications: Input impedance — 2 ohms. Out¬ 
put impedance — 15 Kohm. Load impedance — 
47 Kohm. Frequency response — 10-40,000 Hz. 


THE NEW ORTOFON TONE ARM 
MODEL RS-212 

Full advantage of the outstanding characteristics 
of the SL1 5 series cartridge may be taken with the 
pew ORTOFON RS-212 arm. A stylus pressure 
mechanism based on spring tension also incor¬ 
porates an effective automatic anti-skating 
arrangement; stylus pressure and anti-skating 
force are correctly related when the stylus pressure 
is set. Although factory set for ORTOFON cart¬ 
ridges with elliptical stylii, a ratio adjustment 
screw permits use of any cartridge. The ORTOFON 
"Hi-Jack” lifting/lowering device is standard 
equipment with the RS-212 arm. 



ORTOFONS15 SPEC/F/CA TIONS: 


Weight of cartridge 
Output impedance 
Output in my I cm! sec 
( loaded ) 

Equivalent mass at 
stylus point 
R e com men de d stylus 
pressure 

Elliptical stylus radius 

Spherical diamond 
radius 

Tracking angle 
Static compliance 
Frequency response 
Channel separation 


S15T SI5 

18.5 grams. 12.5 grams. 
15 Kohm 2 ohm 

2 0.04 

0.9 mg. 0.9 mg. 

1-2 gr. 1 -2gr. 

0.0007" x 0.0003" 

(both models) 

0.0006" (both models) 
15° 15° 

20x10 , cm/dyne 
15-40,000 Hz. 

20-30 dB. 


ORTOFON SL15 SPECIFICATIONS : 

Weight of cartridge: 7 grams. 

Output impedance: 2 ohms. 

Equivalent mass {at stylus point): 0.9 mg 
Recommended stylus pressure: 0.75-1.5 grams. 
Output: 0.025 mV/cm/sec. 

Stylus radius: Spherical diamond—SL 15 0.0006". 
Stylus radius: Elliptical diamond — 0.0007" x 
0.0003". 

Tracking angle: 15°. 

Static compliance: 25 x 10 cm/dyne 
Channel separation: 20-30 dB. 

Frequency response: 10-40,000 Hz. 
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Australian National Distributors; { 

7. 1 

Head Office: 28 Elizabeth St., Melbourne Vic. Tel. 83 810r ! 

Sydney Office: 22 Ridge St., North Sydney, N.S.W. 929 6816 
Canberra Office: 31-33 London Circuit, Canberra City. A.C.T.Tel. 496050 ■ 


INTERSTATE REPRESENTATIVES: 

N.T.: Pfitzner’s Music House. Smith Street. Darwin. Tel. 3801 
Q’land: Sydney G. Hughes. 154-158 Arthur St., New Farm, Brisbane. 58 1422 
S.A.: Eilco Sales Pty. Ltd., 7-9 Osmond Terrace. Norwood, S.A. Tel. 63 4844 
Tas.: K. W. McCulloch Pty. Ltd., 57 George Street, Launceston. Tel. 25322 
W.A.: Athol M. Hill, 613-615 Wellington Street, Perth. Tel. 21 7861 
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These standards were intended to 
form a basis for traffic noise legislation, 
but the problems of roadside measure¬ 
ment and the need for international 
agreement delayed the introduction of 
such legislation for six years. In 1964, 
the International Standards Organisa¬ 
tion published Recommendation 362, 
“Method for the Measurement of Noise 
Emitted by Motor Vehicles.” The 
British Standard required modification 
in some aspects of detail to bring it 
into line with the I.S.O. recommenda¬ 
tion, and an amended British Standard 
was issued in 1966. It is this standard 
which has been used for the basis of 
the legislation laid before the British 
Parliament earlier this year, which 
came into force on July 1. 

The British Standard lays down 
precise conditions for carrying out tests 
for vehicle noise. In addition to the 
performance of the meter to be used, 
it specifies the acoustical environment, 
taking into account such factors as the 
test site, sound absorption, reflection 
from surrounding structures, and wind. 
The testing ground must be substanti¬ 
ally level and the surface such as not 
to cause excessive tyre noise. The 
measuring conditions and the distances 
to be observed are laid down and 
allowable tolerances are quoted. 

With the regulations now in force, 
Dawe Instruments Ltd. has put into 
production its Noise Level Meter Type 
1409D. The instrument has been de¬ 
signed to allow tests to be carried out 
in accordance with Ministry of Trans¬ 
port requirements and also conforms to 
British Standard 3539. It consists of a 
ceramic microphone, high gain ampli¬ 
fier, weighting network, attenuator and 
taut band meter. The microphone with 
internal pre-amplifier measures 6-3/8in 
long by 1-1/8in diameter, and is 
supplied with a collapsible tripod. The 
instrument case containing the other 
circuit elements and batteries measures 
lOiin x lOin x 7in. The whole unit is 
therefore entirely portable. 

At a test site at the Brands Hatch 
racetrack, Dawe Instruments recently 
demonstrated its equipment to interest¬ 
ed parties and the Press. The tests 
involved a number of different types of 
vehicle, ranging from a Rolls-Royce 
Silver Cloud to a Morris 2-ton van. 
Motor cycles were also used, and some 
vehicles had two examples, fitted with 
faulty and normal mufflers. Not sur¬ 
prisingly, the Rolls-Royce topped the 
performance, with a reading of only 62 
and 63dBA, when checked at 30 m.p.h. 
The readings on most other cars was 
within the range 68 to 70dBA. 

To give these figures some kind of 
perspective, it is worth quoting figures 
for typical noise levels quoted by the 
Wilson Committee report. A soft 
whisper at 5ft was quoted as 34dB, a 
typing pool with nine typewriters as 
65dB, a vacuum cleaner at 10 feet as 
69dB and loudly reproduced orchestral 
music in a large room as 82dB. 

To initiate the regulations, the 
Ministry of Transport declared an 
amnesty period, during which officers 
of the Ministry held roadside checks 
and advised owners of offending 
vehicles that they were not conforming 
with the requirements of the law. 
Prosecution will begin as police officers 
who have been trained in the use of 
the equipment begin operating on the 
roads of Britain. ' Q 
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Computer Traffic Control in London 

A Marconi Myriad 1 1 computer has been ordered by the 
Greater London Council to extend existing Ministry of 
Transport experimental facilities for the computer control of 
road traffic in West London. 


The computer will be used with a specially developed display 
system to provide operators in the existing control centre at New Scotland 
Yard with additional information on traffic conditions at any of the road 
intersections under control. 

The new system will display map-type plans of any section of the 
street network under control, selected by the operator, on TV type 
monitor screens. Street names, pedestrian crossings, the location of traffic 
detectors and other essential features will be shown as well as con¬ 
tinuously up-to-date data on the current traffic situations. Information 
will be presented in written form on the monitor screens, 
or as a graphical presentation, as selected by the operator. The 
installation will also be used to provide routine statistical analysis of the 
performance of the traffic control system, and for “post mortem” 
examination of unusual traffic situations. 

Information is collected in the first instance by traffic sensors placed 
at each approach to the computer controlled intersections. Signals from 
the sensors are transmitted over land lines to the computer centre at New 
Scotland Yard. Numerical data is first converted to binary form. This 
data is then fed to the computer which compares the traffic conditions 
with its prepared programs to decide the operating sequence of traffic lights. 



The photograph above shows one of the Marconi Type X2000 graphic 
1 displays to be used in the new system, displaying a street network 

| labelled with traffic data. The display is simulating a display of the 

1 junction of Kensington High Street and Church Street, in the West 

| London area. Information is being displayed relevant to traffic flow, queue 
1 length of vehicles waiting to pass the intersection from each approach, 

| and time taken to pass the intersection from each approach. Pedestrian 

| demand calls are registered as received at pedestrian crossings. Acting 
| upon the data received, the computer controls traffic light sequences to 
1 ensure the most efficient traffic flow under the prevailing conditions. 

The new Marconi contract represents a second stage of the planned 
1 Greater London Council development program _ for traffic over a very 
1 wide area of London, involving hundreds of intersections. Apart from 
1 analysis and display, the system will be capable of directly controlling 
1 further intersections. 

In -addition to the Myriad computer and displays, The Marconi 
1 Company will supply disc and tape backing stores, tracker ball and 
1 keyboard control systems, interface equipment and graphical back-up 
| equipment. 

This will be the second Myriad computer to be supplied by The 
I Marconi Company for traffic control purposes. Last year, the company 
| supplied a similar unit for an area traffic control system operating at 80 
| intersections in the centre of Glasgow, Scotland. Over the first year of 
I operation, the system has functioned with only one minor processing 
| failure. 
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New Ideas 
in Electronics 




A 1.0-amp rectifier 
that dissipates lOOOw 
in reverse 
direction without 
heat damage 


The General Electric A14’s ability to 
dissipate up to 1000 watts in reverse 
direction without heat damage means there 
is no worry of surface breakdown during 
absorption of household and industrial 
voltage transients. 

Securely sandwiched between two heavy 
thermally-matched slugs, the 1.0-amp A14 
pellet is protected from transient voltage 
heat. Its PN junction goes into reverse 
power safely throughout the bulk of the 
silicon pellet and preventing localized 
heating at the perimeter. You get high 
surge current capability and low thermal 
impedance, too. 

Additional product features include: 

‘Reverse power handling capability of 1000 
watts for 20 microseconds 

‘Peak surge forward current of 50 Amperes 
for 8.3 milliseconds 

‘Dual heat sink design 
‘Hermetically sealed package 

The glass-encapsulated A14 rectifier is 
ideal for time delay circuits, power logic 
circuits, arc suppression, battery chargers, 
general purpose power supplies, TV, radio, 
and other communication equipment. 

For more information on how to make the 
A14 work for you, write Australian General 
Electric Pty. Ltd., 103 York Street, Sydney, 
N.S.W. 2000. Telephone 29 8711; 
or 552 Lonsdale Street, Melbourne, 

Victoria 3000. Telephone 67 8221. 


* 


GENERAL^ ELECTRIC 

* TRADE MARK OF GENERAL ELECTRIC COMPANY, U.S.A. - WORLD'S LARGEST ELECTRICAL ENTERPRISE 


40-16QQ 


22 


ELECTRONICS Australia , October , 7968 












Ttdmkal 


Liquid crystals could introduce a 


new technology 


A number of experimental liquid-crystal devices that could 
lead to potentially important new elctronic products were 
recently demonstrated to the press by RCA Laboratories. 
The devices included an all-electronic clock with no moving 
parts and a high-resolution picture display. 


Dr George H. Brown, Executive Vice- 
President, Research and Engineering, 
said that the new technology may have 
a profound effect upon the long-range 
growth of the electronics industry by 
altering many present techniques and 
opening the way to entirely new ones. 
“The liquid crystal display gives 
promise for the first time of a practical 
thin-screen competitor to such 
vacuum-tube displays as the oscilo- 
scope used in radar, the ‘Nixie’ tube 
used to display changing letters and 
numbers, and, perhaps eventually, the 
picture tube used in television sets,” 
said Dr Brown. 

The liquid crystals are inherently 
inexpensive, their power requirements 
are extremely small, and they lend 
themselves to use in conjunction with 
solid-state and integrated circuitry. 
Since liquid crystal displays are read 
by reflected light, in the manner of a 
book, rather than from their own emit¬ 
ted light, as in television, a picture 
on a liquid-crystal device will gain 
in brightness as its surroundings be¬ 
come brighter. Therefore, it could be 
viewed even in bright sunlight. 

Development of the new liquid- 
crystal screen resulted from the appli¬ 
cation of two discoveries, namely, that 
certain liquid crystals can be made 
opalescent and hence reflective by the 
application of an electric voltage; and 
that the temperature range over which 
this occurs — originally confined to 
only a few degrees at high tempera¬ 
ture — can be expanded with new 
materials to cover a range from below 
freezing to the boiling point of water. 

The developers described liquid 
crystals as organic compounds whose 
appearance and mechanical properties 
are those of a liquid, but whose mole¬ 
cules tend to form into large, orderly 
arrays akin to those that make up 
such solid crystals as mica, quartz and 
diamonds. They gave the following 
description of the new display 
technique: 

A sandwich is formed of two clear- 
glass plates separated by a thin 
layer of clear liquid crystal material 
only one thousandth of an inch thick. 
A reflective mirror-like conductive 


coating is deposited on the inside face 
of one plate, in contact with the liquid. 
On the inside of the other 
plate is deposited a transparent, elec¬ 
trically conductive coating of tin oxide. 

When a potential difference is ap¬ 
plied between the two coatings, the 
liquid crystal molecules are disrupted 
and the sandwich takes on the appear¬ 
ance of frosted glass. The frostiness 
disappears, however, as soon as the 
charge is removed. 

In order to display stationary pat¬ 
terns such as letters, symbols, numerals 
(as in the liquid-crystal clock), or still 
images, the coatings are shaped in the 
desired pattern. To display motion, 
the conductive coatings are laid down 
in the form of a fine mosaic whose 
individual elements can be charged in¬ 
dependently, by a scanning signal such 
as is used for facsimile, television or 
other electronic displays. 

It is also possible to make both coat¬ 
ings transparent and to provide a light 
source at the edge of the screen in 
order to make the images or patterns 
visible even iin a dark room or at 
night. Another possibility is to reflect 
a strong light from the liquid crystal, 
enlarging the image many times on a 
screen or other surface. 

The Bendix Corporation in the 
U.S.A. has also been active in develop¬ 
ing liquid crystals and putting them 
to use. Already, the company has 
found a wav of using them to map 
electric field intensities, as described 
in “Electronics” for June 24, 1968, 
from which the following is extracted: 

Liquid crystals are neither liquid 
nor crystal, but exhibit some proper¬ 
ties of both states. At the proper tem¬ 
peratures, the chemicals are somewhat 
fluid but display the cloudiness char¬ 
acteristic of crystals. They can scatter 
light of various colours, usually within 
any range of about 3°C from 0°C to 
100°C. The process is reversible, and 
the crystals are very sensitive to small 
temperature changes. Changes as small 
as 0.1° can be detected if a narrow 
range is used. Thus, the crystals can 
be painted on surfaces to serve as a 
precise temperature indicator. 

Liquid crystals are usually applied 


as a thin coating. The usual procedure 
is to apply a 10% solution in a fast¬ 
evaporating solvent by brushing, flow¬ 
ing, dipping, or dripping. The solvent 
usually evaporates in about two or 
three minutes and leaves behind a 
coating of waxy liquid crystals. As 
soon as the coating is dry, it displays 
the colours indicative of temperature. 

The sequence of colours within the 
3°C range is blue, green, yellow, 
orange, red, and then back to colour¬ 
less. Blue indicates the highest tem¬ 
perature and red the lowest. 

The first model of the crystal de¬ 
tector consisted of a 6-inch-diaiheter 
Mylar membrane stretched over a 
plastic holder. The membrane was 
about 0.002 inch thick and had appli¬ 
ed to it a thin metalised film that gave 
the material a resistivity of approxi¬ 
mately 400 ohms per square. The 
liquid crystal solution was sprayed on 
to the membrane. 

The membrane was placed about 
one inch in front of a radiating X- 
band waveguide. When the energy 
radiating from the waveguide was in¬ 
creased to about 20 milliwatts, distinct 
oval concentric bands of colour ap¬ 
peared on the membrane. The tem¬ 
perature range represented by the tran¬ 
sition from blue to red is equivalent to 
a power spread of 7dB. The shape of 
.the beam’s cross section was quite 
well defined. The concentric bands 
could be expanded or contracted by 
adjusting the amount of power from 
the waveguide. The energy density of 
the beam’s cross section was calibrat¬ 
ed by comparing the difference in radi¬ 
ated power to the change in position 
of a particular colour. 

Tests using an X-band focusing an¬ 
tenna from another project further 
proved that useful information on the 
shape and position of the beam could 
be obtained. 

The membrane’s efficiency can be 
increased by impedance matching. For 
essentially plane-wave incidence, the 
impedances can be matched exactly 
by using a metal film with a resistivity 
of 377 ohms per square backed by a 
plane metal surface placed one-quarter 
wavelength from the film. This con¬ 
verts all the incident energy to heat. 
Otherwise, the amount of energy 
absorbed must be calculated. 

Each colour is the result of a spe¬ 
cific power density. Calibration can 
therefore be achieved by making in¬ 
cremental changes in the power and 
observing the colour transitions. n 
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IN THE WORLD 


THE ONLY IRON OF ITSTYPI 


This unique soldering iron has a big heart for hard work. 
Small but sturdy, it performs all the work usually requir¬ 
ing a conventional iron of up to 75 watts. Check these 
features before you buy just any soldering iron. 


ECONOMY Consumes current only 
whilst in use. Performs all the 
functions of other irons up to 75W. 


GUARANTEED Time tested depen¬ 
dability, backed by full guarantee. 


SPEED Only 5 seconds initial 
heating up time from cold, then 
practically instantaneous. 


CONTROL Temperature control at 
your finger tips. Heat only where, 
when, and as much as needed. 


VERSATILITY Copes with all 
soldering jobs — from miniature 
components to large solder lugs. 
Can even be operated from a 6 
volt car battery. 


LESS MAINTENANCE Longer tip 
life. NO expensive heating ele¬ 
ment to replace. Spare tips and 
carbon elements readily available 
from your Scope distributor. 


MINI WEIGHT Only 1 % oz. com¬ 
plete, and its comfortably 
^designed handle reduces opera- 
' tors fatigue, on the longest jobs. 


LABOUR SAVING Fast warm-up— 
always ready, cuts wiping, re¬ 
tinning and filing of tips to a 
MINIMUM. 


AVAILABLE FROM ALL MAJOR ELECTRICAL WHOLESALERS AND HARDWARE STORES— THE FULL GUARANTEE APPLIES 
ONLY WHEN THE IRON IS USED WITH THE APPROVED ‘SCOPE’ TRANSFORMER. MANUFACTURED BY NATRONICS PTY. LTD. 


AUSTRALIAN & OVERSEAS AGENTS: 

IRH COMPONENTS PTY. LIMITED 

(a subsidiary ol Inrarnanonai Assistance Holdings Ltd ) 

THE CRESCENT. KINGSGROVE. 2208. N.S.W. 50 0111 
VICTORIAN OFFICE: TASIMAN^s \V. P. MARTIN PTY. LTD. 

143 Christmas Street. Fairfield. 202 Argyle Street, HOBART. 


VOTED FIRST BY A HOST 
OF SA TISFIED USERS. 


S. AUSTRALIA: COLLETT & CANT PTY. LTD. 
103 Halifax Street. ADELAIDE. 

N.Z.: H. W. CLARKE (N.Z.) LIMITED 
42-46 Cable Street, WELLINGTON. C.3 

N.Z.: H. W. CLARKE (N.Z.) LIMITED 
10 Teed St., New Market. AUCKLAND, S.E.l 


W. AUSTRALIA: I. W. HOLMAN & CO. 

854 Beaufort St.. Inglewood. PERTH 

QUEENSLAND: K. H. DORE & SONS 
505-507 Boundary Street, BRISBANE 

ALSO TOWNSVILLE AND ROCKHAMPTON 


PtoaM post - free illustrated literature and specifications 

My Name_ 

My Address_ 

City_Postcode_ 
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GROWING USE OF COMPUTERS 
IN LAW ENFORCEMENT 


Law enforcement agencies in many parts of the world have 
been using computers for some years, particularly in the 
U.S.A., where widspread computer networks are operated by 
State and Federal police. In this article, IBM Industry Rep¬ 
resentative tells how computers have led to more efficient 
police operations, and have even saved police lives. 


In California a patrolman contacted 
his dispatcher by radio and described 
a fleeing car. The dispatcher typed the 
description and licence number on a 
data communications terminal tele¬ 
printer, and in a fraction of a second 
the information was flashed to the 
California Highway Patrol’s central 
computer system, in which information 
on stolen vehicles is stored. This data 
was then automatically compared with 
descriptions of several thousand “hot 
cars” reported in the State and its 
neighbouring jurisdictions. 

The computer identified the vehicle 
as one reported fleeing from a super¬ 
market holdup a few minutes earlier 
in another county. Within less than a 
minute the dispatcher had warned the 
highway patrolman not to stop the 
getaway car, but to keep it in sight 
while road-blocks were set up ahead. 
As a result, the bandits were captured 
without injury to the police, though 
two of the holdup men were found 
crouched in the back seat of the 
vehicle with guns drawn. 

Tracking down armed robbery sus¬ 
pects is only one aspect of police work 
being aided in a growing number of 
United States jurisdictions by com¬ 
puter. By giving police rapid access to 
all cf the available information, com¬ 
puter technology is helping to eliminate 
the lag formerly inherent in spreading 
“wanted” notices, and even more 
prosaic data, to those who need it 
most. 

With the population steadily in¬ 
creasing, and the rate of crime jumping 
even more rapidly, the police are 
searching for modern tools to combat 
crime at reasonable cost, without im¬ 
posing unreasonable restrictions upon 
the general population. 

In the U.S.A., application of com¬ 
puter technology received a major push 
from the President’s Commission on 
Law Enforcement and Criminal Jus¬ 
tice, which recommended in 1967, that 
police, the Courts and correctional in¬ 
stitutions use to the fullest and most 
recent advances in modern technology 
among which the computer is con¬ 
spicuous. 

The increasing demand for police 
services and a broadened scope of 
police activities has created a number 
of problems in administering, con¬ 
trolling, and informing police and other 
law enforcement agencies. The com¬ 
puter, with its capability to store, 
analyse and retrieve large quantities of 
information at great speed and low 
cost, has been a major tool in meeting 
these demands in America. 

In three western States — California, 
Arizona and Nevada — police are 


making joint use of an I.B.M. 7740 
data processing system to provide com¬ 
plete, up-to-date, stolen car lists for 
officers within minutes of an inquiry. 
More than 12,000 queries are handled 
each day through 229 local terminals. 
The central computer itself can handle 
up to five requests per second. 

In operation, the policeman calls in 
a suspicious licence or description, 
which is fed to the computer by the 
local radio dispatcher with a keyboard 
terminal. 

The computer searches its “memory” 
for a report on the car. The data is 
printed out at the originating terminal 
for the dispatcher, who relays the in¬ 
formation back to the patrolman via 
radio. 

Known as AUTO-STATIS (Auto¬ 
matic Statewide Auto Theft Inquiry 
System) this system also provides a 
“hot car sheet” of the last 270 cars 
stolen in the three-State area, which 
can be carried by a local officer, who 
does not have a radio. 

The National Auto Theft Bureau 
office in San Francisco, as well as in¬ 
surance agencies in Arizona and Nev¬ 
ada, are linked to the Auto-Statis 
network, as are other law enforcement 
bureaus. Plans are for the network to 
be connected to the California Depart¬ 
ment of Justice, to State records of 
stolen property, to the Federal Bureau 
of Investigation in Washington, D.C., 
and eventually to other States. 

Through the Auto-Statis system, 
more than 350 local police departments 
have been able to entirely eliminate 


area stolen-car files. The savings in 
clerical expense have more than 
covered the costs of using the com¬ 
puter, with overhead reductions of as 
much as $250,000 a year estimated. 

The law enforcement agencies have 
realised these benefits without substan¬ 
tially altering their established proce¬ 
dures in connection with stolen veh¬ 
icles. With records provided by the 
computer, local police have been able 
to dispense with the time-consuming 
manual preparations of reports to 
State Highway Patrol headquarters. 

Even where only part of a licence 
number is reported, the computer can 
look for an exact match with the re¬ 
maining numbers. Physical description 
and other factors can then offer reli¬ 
able confirmation of the identification. 

Likewise, computers can store and 
retrieve information on wanted crimi¬ 
nals, stolen items such as guns, and 
other data essential to the police. Fin¬ 
gerprints are now matched through 
laborious manual processes, which 
can take weeks to complete. Compu¬ 
ter classification may soon reduce the 
time to seconds. Where laws do not 
permit holding a suspect for long 
periods of time, quick identification 
searches could prevent the release of a 
dangerous criminal. 

The computer also can be program¬ 
med to search for names which sound 
alike, even though spelt differently, 
such as “Smith,” “Smythe” and 
“Schmidt.” Such a program, using an 
IBM 360/40 and 360/50, is already 
in use in the Alameda County Police 
information system. 

The largest law-enforcement com¬ 
puter system in the U.S.A. is the 
F.B.L’s National Criminal Information 
Centre (N.C.I.C.) in Washington. 

The N.C.I.C. connects 45 of the 
50 States, the U.S. Secret Service, the 
Royal Canadian Mounted Police, the 
Army Provost Marshal's office and 
more than 40 other major police 



The widespread computer system of the Chicago Police Department 
provides detailed information on criminal activity within the city to 
all local precincts, and can provide data on criminal records, stolen 
vehicles and similar information in seconds. 
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r ACOUSTIC I 
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now in Australia. 

AkW Acoustic Research—Amplifiers, Speakers and Turntables are now in Australia. 


Developed in America, they are there popularly known as 
the finest available high fidelity systems. This is because 
AR equipment is designed to reproduce a musically 
natural sound—not one that is distorted or “pepped-up” 
—but one which, as the term “hi-fi” implies, produces 
the highest possible degree of fidelity to the original. 
This is true hi-fi. This is where AR components excel. 

Experts, qualified to judge, and with facilities for a thorough 
and competitive testing, have stated: 

AR Amplifiers: “delivered a staggering 110 watts 
per channel at the clipping point.” 

AR Speakers: “none quite as good at double the price.” 
“have not encountered truer fidelity.” 


AR Turntables: “the wow and flutter were the lowest 
I have ever measured on a turntable.” 


tT) Such is the faith of AR engineers in their 
AIqnc. workmanship, a unique guarantee exists. 
lliV, AR Amplifiers are guaranteed for 2 years, 
speakers for 5 years, turntables for 3 years. This com- 
preherrsive AR guarantee covers the entire cost of parts, 
labour, of service charges, even of two-way freight . . . 
in fact, EVERY cost. This policy, of course, would not be 
available were AR to find it unprofitable. So small, how¬ 
ever, is the volume of returns, that AR confidently offer 
it with every unit sold. And it keeps them on their toes— 
you can be sure-the quality standard of any AR unit you 
purchase is constantly high. 


IF YOU WOULD LIKE TO LEARN MORE ABOUT AR EQUIPMENT. CALL IN TO OUR SHOWROOM: 

first and only Australian distributors 

W.C.Wedderspoon Pty.Ltd. 

193 Clarence Street (between King and Market), Sydney. 29 6681 

Now also available from 

STEREO MUSIC SYSTEM—KENT HI-FI—EDELS PTY. LTD. 

193 Clarence St., Sydney 432 Kent St., Sydney 88 King St., Sydney 
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agencies in North America to a single 
information source. 

By late summer, 1968, the N.C.I.C. 
will have inquiry terminals in all 
States and major metropolitan areas 
in America. 

The capabilities of the system have 
been expanded to handle all law en¬ 
forcement. The N.C.I.C. has motivat¬ 
ed the State Governments to set up 
Statewide law enforcement computer 
and communication systems that will 
be linked computer-to-computer, with 
the N.C.I.C. providing access to data 
in its files to every community in a 
State. This has been done in Califor¬ 
nia, Ohio, Florida and New York and 
plans are being made to have com- 
puter-to-computer networks in virtually 
all States. 

When this is completed, the N.C.I.C. 
will then serve as a nationwide com¬ 
munication message switching centre 
for administrative traffic as well as an 
information retrieval centre. 

Patrol car dispatching is an area 
where computers are of great assist¬ 
ance to police departments. In New 
York, where extreme demands have 
been put upon police resources by in¬ 
creases in crime, political security 
problems and traffic problems that 
slow the reaction time of police cars, 
a computer-based system known as 
SPRINT (Special Police Radio Inquiry 
Network) is helping to get police to 
the scene of an accident or a crime in 
the shortest possible time. Analysts 
have found that if the police can reach 
the scene of a crime within five min¬ 
utes, they have a 30 per cent greater 
chance of making an on-sight arrest 
than if they arrive later. Thus SPRINT 
is looked upon as an important aid in 
police investigations. 

Using a special, highly publicised 
telephone number, New York City citi¬ 
zens call the SPRINT operator at 
police headquarters. The operator types 
the details of the report into a 360/40, 
which already contains current data on 
the location of patrol cars. In a frac¬ 
tion of a second the computer indi¬ 
cates which car should respond to the 
call ? and orders are radioed to the 
vehicle by the dispatcher. 

In St. Louis, a city of 650,000, 
police have used an I.B.M. 7040 data 
processing system, together with a 7740 
communication control system and 
1050 data communications terminals, 
in a unique “resource allocation” ap¬ 
plication. Starting in 1966 With a 
Federal study grant, the St. Louis 
police drew up maps of the city and 
fed their computer statistics on the 
time and frequency of various types of 
crime in separate districts. 

As > a result of the computer’s 
analysis, the number of patrol cars on 
duty to handle calls for services in a 
test district was cut from 15 to nine, 
with the other cars used to patrol 
areas where “suppressible” crime, such 
as muggings and petty thievery from 
parked cars, was heaviest. After initial 
tests, it was found that, on an average, 
only one reserve car had to be called 
in for a total time of 90 minutes in 
each 24-hour period under the new 
system. 

The St. Louis experiment was based 
on an elaborate classification of crime, 
ranging from severe crimes against 
persons to “incidents.” Basic occur¬ 
rence rates Were predicted by expon¬ 
entially “smoothing” the raw data, in 
a process which gives the least weight 
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VERSATILE MODULAR DATA LOGGER 


A flexible data logging system based on a range of modules 
has been developed in the U.K. by Associated Electrical 
Industries Ltd. 




The basic logger is designated 
Model 1220, To this can be added 
all the permutations of ancillary 
equipment to cater for a wide range 
of requirements. Inputs can be as 
low as 20 and as high as 400; nine 
different print-out facilities can be 
ordered; either mains driven or 
crystal driven digital clocks can 
be fitted; alarm groups are option¬ 
al; there are three different input 
ranges available; a battery stabili¬ 
ser as available to enable the logger 
to be operated as a mobile unit. 

Because it is a small unit, it is 
known as the “suitcase” data logger. 

Although it measures only about 
21iin x 25in x 17iin, it can ac¬ 
commodate up to 200 inputs, 
or, with a small extension unit, up 
to 400 inputs. 

The input channels can be fed 
with any of the usual transducers, 
such as resistance bulbs, thermo¬ 
couples, strain gauges, and pres¬ 
sure transducers. The outputs can 
be used to drive a strip or page 
printer, teleprinter, tape punch or 
electric typewriter. 

The modular system allows as 
few as 20 inputs to be provided in 
an initial installation. The number 
of inputs can be increased in incre¬ 
ments of 20 by the use of plug-in 
circuit boards. 

Three modes of scanning are pro¬ 
vided: continuous; single, by manual 
push-button, on command from an 
external source, or at intervals de¬ 
termined by a built-in digital clock; 
and continuous alarm scanning of 
up to 30 groups of alarm levels 
where limit figures are set in. The 
alarm sounds if any point deviates 
from the set limit. Scanning rate is 
12 points per second. 

The makers claim that large-scale 
production and off-the-shelf availa¬ 
bility of all computer components 
and circuit boards will speed up 
delivery of what are virtually cus¬ 
tom built loggers to a degree never 

before possible. In anticipation of a ^ ie . a l°88* r in use with 

big demand, the company has laid a . stn P, printer. Provision 

down a production line to make exists for driving remote 

the new units. digital displays. 
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The data logger has a drop¬ 
down front panel to give 
easy access to the plug-in 
modules. One factor leading 
to the compact assembly is 
the use of silicon micrologic 
circuits and reed relays. 


to the oldest data and the most weight 
to the most recent. Seasonal adjust¬ 
ments and modification from actual 
experience were also made. 

Geographically, each address on 
each street was coded into the 
“memory” discs. Each street was 
assigned a code number in an ascend¬ 
ing order corresponding to the amount 
of criminal activity reported by patrol 
officers. 

To get a meaningful unit with which 
to deal in handling their statistics, St. 
Louis police broke up each precinct 
into units of about 1/ 12th of a square 
mile in areas, known as “Pauly blocks,” 
after Sgt. Glen Pauly, who developed 
the sub-division for computer analysis. 

The result of the study is a chart 
of the crime that may be expected in 
a particular district, at any particular 
hour. Patrol cars thus must be assigned 


to beats which tend to be uniform m 
amount of crime rather than in size, 
population or other arbitrary ways. 

Other applications of computers in* 
elude communications message-switch¬ 
ing networks. Data handling itself im¬ 
plies capabilities in communication and 
storage, retrieval, and analysis. 

Expensive long-distance circuits may 
be used more efficiently by speeding 
up transmission rates between com¬ 
puters, then slowing the rate for print¬ 
out of the information on low-cost 
teleprinters at each terminal. 

By eliminating manual operators, 
message-switching can drastically re¬ 
duce the time necessary to connect 
distant terminals. Message switching 
with the ability to retrieve stored 
information is a popular approach 
among U.S. police computer systems 
today. Q 
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A comprehensive and varied selection of technical publications for 

reference and educational purposes has been prepared by Mullard engineers 

to assist technicians, servicemen, junior engineers, students and teachers 

of electronics. These publications are available from Mullard offices throughout 

the Commonwealth or from all leading booksellers. The Mullard Representative in your 

state will be happy to assist you. 


CLASSIFICATION 

TITLE 

PRICE 

$ 

POSTAGE 

$ 

Valve Amplifiers | Stereo Sound Systems 

0.85 

0.13 

Educational 

Demonstrations and Experiments in Electronics 

1.50 

0.17 


A Programmed Book on Semiconductor Devices 

1.50 

0.13 


Simple Transistor Measurements 

0.55 

0.09 


Simple Oscilloscope Measurements 

0.55 

0.09 


Simple Valve Measurements 

0.55 

0.09 


Principles of Electrostatics 

0.55 

0.09 


The Diagnostic X-ray Tube 

1.20 

0.09 


Principles of X-rays 

0.55 

0.09 


Enlarged Data Sheets (10 Valve, 2 Transistor, Set of 12) 

0.30 

0.09 


Great Circle Map of World 

1.00 

0.30* 


List of the Elements (per 100) 

0.50 

0.25 

Reference 

Electronic Counting 

3.50 

0.21 


Valve, Tube and Semiconductor Guide 

1.50 

0.21 


PAL Colour TV 

2.50 

0.21 


Transistor Interchangeability List 

0.25 

0.09 


Voltage Regulator (Zener) Diodes 

1.00 

0.13 


Cadmium Sulphide Photoconductive Cells 

0.25 

0.05 


Mullard Outlook (Annual Subscription—6 copies) 

2.10 

Free 

^Includes Packaging 

Outlook Binder 

2.50 

0.30* 


Mullard Semiconductor Interchangeability List 

1.00 

0.13 


Mullaid 


Mullard-Ausfralia Pty. Ltd. 

35-43 CLARENCE STREET, SYDNEY, N.S.W. 2001. PHONE: 29 2006 
123 VICTORIA PARADE, COLLINGWOOD, VIC. 3066. PHONE: 41 6644 

Associated with MULLARD LIMITED, LONDON M2 ,. 
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SCIENTIFIC 

INDUSTRIAL 



AND 

NEWS 


Electronic flight information 

An integrated electronic control system for displaying flight 
information to the public has been put into operation at 
London’s Heathrow Airport under a contract awarded to 
Plessey Automation. The equipment comprises an advanced 
arrivals indicator system for domestic and international flights. 
Information available to people meeting passengers includes air¬ 
line livery, flight number, point of departure, previous stop, 
scheduled and estimated time of arrival, landed time and any 
remarks. In one terminal, indicator boards will inform passengers 
where to collect their luggage. 

The arrivals indicator system is being followed by the 
installation of a similar Plessey system for conveying informa¬ 
tion on departing flights. This will include airline livery, flight 
number, destination, time of departure, gate number, comments 
on any particular flight, and a “hurry-up” call in the form of 
a flashing light. 


Satellite communications 

The number of international telephone circuits from the 
Moree earth station via the Intelsat II Pacific Ocean satellite is 
to be increased from 24 to 169. The Overseas Telecommunica¬ 
tions Commission (Australia) has let contracts valued at 
$906,000 for the supply and installation of terminal equipment 
to provide the additional channels. 

Four Intelsat III global commercial communications satel¬ 
lites will be launched by NASA from Cape Kennedy in Florida 
for the Communication Satellite Corporation (COMSAT) on 
behalf of the International Telecommunications Satellite Consor¬ 
tium (INTELSAT). The first launch was set down for September 
18, or as soon thereafter as feasible. Two satellites will be 
sited over the Atlantic Ocean, one over the Pacific Ocean 
and one over the Indian Ocean (working to Ceduna — see 
picture below). The 1200-circuit satellites of the Intelsat III 
series are intended to expand communcation capacity and make 
satellite coverage available round the world. 


Domestic communications 

In the first pilot scheme for a service-main system catering 
for radio, TV, telephone and other similar fAbilities, British 
G.P.O. engineers are preparing to lay a twin network of 
underground cables at Washington, Co. Durham, to connect 
with every house in the projected Barmston Village. Both sets 
of cables will be laid together in the same operation radiating 
from the site of a telephone exchange on the estate. One will 
form part of the public telephone system; the other will relay 
TV and radio programs from aerials at the exchange site to 
customers’ own receivers. The TV-radio system will be rented 
from the G.P.O. by the development corporation to serve every 
tenant in the village. 


Radioisotopes in industry 

Many radioisotope uses wfaich can increase efficiency and 
lower costs in mining, mineral processing, metal manufacturing 
and other industrial operations were reported at a recent meet¬ 
ing of a Panel on radioisotope X-ray fluorescence applications 
in Vienna. The Panel was organised by the International 
Atomic Energy Agency (IAEA) to evaluate developments in the 
field and advise on the best ways to promote their adoption 
particularly by plants and factories in developing countries. As 
part of its technical assistance program, the IAEA has provided 
equipment for several countries, including Guatemala, India, the 
Philippines and Yugoslavia. 


iiiiiiiiiiiimiiiimimiiiiiiiiiiiiiiiiiiiiiiimiimiiiiiitmtimimmiiiiimiiiiimiiiiiiimimiiiiiiiiiiiiiiiiimiiimiiiitiiiimiimimimmi 

Electronics for new earth station 

Two Japanese companies dominate contracts for Australia’s 
second commercial earth station for satellite communications. 

The $4 million station, to be built near Ceduna, South Australia, 
for the Overseas Telecommunications Commisoion, will face 
westward working with an Intelsat III satellite over the Indian 
Ocean. It will handle all types of telecommunications traffic, 
including television relays, giving Australia direct links with 
Europe and Africa. Essentially, the station Will be similar to 
Japan’s earth station at Yamaguchi. 

The contracts were let after world-wide tenders were called. 

That for the antenna sub-system (worth over $1.3 million) went 
to Mitsubishi Australia Pty. Ltd., acting as prime contractor for 
Mitsubishi-TRW Ltd. The contract, worth about $1 million, 
covering most of the radio equipment was let to Sumitomo 
Shoji Australia, on behalf of the Nippon Electric Co. Ltd., a 
member of the Sumitomo group. The multiplexing equipment 
will be supplied by Siemens Industries (Australia) Ltd., and the 
power supply equipment by F. R. Mayfield Pty. Ltd. 

The Mitsubishi-TRW antenna system has the 
equipment room separate from the tilting dish to 
provide easier maintenance. The antenna shown 
is identical to one to be built at Ceduna . 


New building materials 

Materials for building purposes and for the manufacture of 
some tools are being created through irradiating wood or fibre 
impregnated with various plastic monomers. By this process, 
extremely hard wood can be created from soft wood. The 
monomers are polymerised by the treatment and are fixed 
uniformly and permanently with the fibre. The complete new 
material thus created resists wear, decay, insects and acids, will 
not burn easily, lasts for a long time, retains its shape, and is 
easy to work with machines. It can also be given new colours. 

A number of countries are carrying out research in the 
techniques — which may be of particular interest for building 
work in the Far East — following an International Atomic 
Energy Agency conference held in Bangkok. The substitute 
materials have already been used in some areas where there is 
a shortage of hardwood for construction. 
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The Model JAYEM 555 Oscilloscope is 
a ruggedly-built, professional-quality 
oscilloscope which displays signals DC 
to 7 MH 2 . The instrument features a 
rise time of 50 nano-seconds and has 
a 5” cathode-ray tube* 

The JAYEM 555 is an attractively-fin¬ 
ished instrument which makes exten¬ 
sive use of semiconductors. It is 
compact (8" x 11*” x 17*”), light¬ 
weight (24 lbs.), and highly-reliabie. 
The instrument is easy to operate and 
all controls have positive action. The 
instrument features a particularly good 
automatic triggering circuit with a 
stability of a very high order for easy 
lock-on to signals over the full fre¬ 
quency range of operation. 


SPECIFICATIONS: 

VERTICAL AXIS 

Sensitivity: 0.02 V/cm-10 V/cm; 9 ranges: 
<± 3%). 

Response: DC — 7 MHz and 2 Hz — 7 MHz, 
AC connected. 

Rise Time: 50 Nanoseconds. 

Input: 600 V max.; Impedance: 1 Megohm 
parallel 33 pF. 

Input Terminal: UHF receptacle (suits 
M-Type). 

HORIZONTAL AXIS (Time Base) 

Sweep Times: 1 uSec/cm-1 Sec/cm; 19 
ranges (+ 5%). 

Expanded Sweep: 5 times ( + 5%). 

EXTERNAL SWEEP: 

Expanded Sweep Sensitivity: 200 mVp- 
p/cm ( ± 5%). 


Frequencies: 2 Hz-200 KHz. 

Input Impedance: 1 Megohm parallel 
40 pr. 

SYNCHRONIZATION 


System: Self excited trigger sweep. 

Signal: Internal — External — Mains Fre¬ 
quency. 


Trigger Range: Internal: 
10 mm on CRT. 

External: 

= 1 Vp-p. 

CALIBRATOR 


20 Hz-7 MHz, 
20 Hz-7MH z, 


Output wave form: 1 KHz square wave. 
Voltage: 5, 0.5, 0.05 Vp-p ( ± 3%). 


THIS OSCILLOSCOPE IS AVAILABLE IN 
A RACK-MOUNTED MODEL — PRICE 
& SPECIFICATIONS ON APPLICATION. 



plus Sales Tax as applicable 


• DC - 7 MHz ( -3 dB) 


• 20 mV sensitivity 



VOUAG4 

CAIIB 


POWER 


vcxts 


MODEL 

555 

OSCILLOSCOPE 


POSITION 


FOCUS 


INTENSITY 


POSITION 


VOLTS/CM 

vaRiaBU 


TRIGGERING 


TIME/CM 


LfVSl 


AITTO 


VERTICAL 


• 50 nano-seconds rise time 

• 5-inch flat-faced screen 

• Built-in calibrator 

'* • Solid-State, Lightweight, Portable 

• Low-capacity probe included 

• 12 months’ warranty 


jacoby, mitchell & co.pty.ltd. 

469-475 KENT STREET, SYDNEY 


MELBOURNE: 30 2491 

ADELAIDE: 53 6117 

BRISBANE: 2 6467 

PERTH: 28 1102 

LAUNCESTON, 

TAS.: 2 5322 


26 2651 
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East-west microwave antennas 

Men from Andrews Antenna Pty. Ltd., of Melbourne, are 
erecting 142 antenna dishes at the top of 60 250-feet high 
microwave towers between Port Pirie in South Australia and 
Northam in Western Australia. Each dish will be connected by 
a waveguide to equipment at the base of the tower. The 
towers average 25 miles apart and span a total distance of 
1400 miles across the Nullarbor Plains. They will form the 
East-West microwave radio trunk telecommunications system now 
being built by the Australian Post Office at a cost of more 
than $8 million. 

Simulated ocean 

Scientists of the Lockheed Missiles and Space Co. at the 
company’s Palo Alto research laboratory in California, U.S.A., 
have studied the way oceans scatter microwave radar signals 
as part of a study to help satellites use radar to determine their 
orbit. The team is using a one-inch silicon wafer to represent a 
square mile of ocean. By etching the wafer chemically, they 
have simulated wave patterns of the sea — several waters are 
used to represent various states such as calm, choppy, storm- 
tossed, etc. A wafer is placed at a precise distance from a 
source of an infrared laser beam which duplicates, in miniature, 
the microwave radar beam from a satellite. 

Philippines contract 

The Philippines Government has awarded a contract to 
Philips Telecommunications of Australia Ltd., of Hendon, S.A., 
for a modern integrated aeronautical communications network 
and flight control system. Philips will provide long-range HF 
and VHF radio telephony and telegraphy facilities between the 
airfields, and completely equip the main control towers. A 
SATCO computer-controlled air traffic protection system of the 
kind used by the Dutch ATC authorities at Schiphol, 
Amsterdam, will also be supplied. 

All weather landing system 

Pilots have logged more than 500 successful landings during 
flight evaluation of a prototype automatic all weather landing 
system capable of putting an aircraft on a runway under 
simulated zero ceiling and zero visibility conditions. This system 
was developed and installed in a giant C441 jet by the 
Lockheed-Georgia Co., Marietta, Georgia, U.S.A. About half 
of the test landings were made while -the pilot sat in the cockpit 
with his hands off the controls. The remainder were made 
manually with the pilot taking over at a point just before 
touchdown. 

Automatic marine radar 

A marine radar system, the Predictor, developed by the 
Marconi Company, Chelmsford, Essex, England, combines the 
rapid and complete evaluation of a radar situation with the 
facilities of a conventional, high performance radar. The actual 
radar tracks of all ships or other radar targets are shown in 
the form of four consecutive plots covering a period of up to 
six minutes of history, and ending with the present position. 
The equipment can be switched between true and relative motion 
displays. The line of four plots provides an accurate indication 
of track, clearly showing any changes which might be taking 
place. 

In the relative motion mode of operation, it is possible to 
set up a new course and speed for one’s own ship and then to 
demonstrate (within ten seconds) the effect that this would 
have on the relative motion of all other ships on the display. 
This prediction mode of operation provides a check on the 
effectiveness of any action taken to avoid a potential danger 
of collision, and ensures that it does not create a new, and 
perhaps more urgent, danger. 


TV transmitter for university 

Pye TVT Ltd., a member of the Pye group of companies 
(U.K.) is to supply a complete VHF TV transmitter to the 
University of N.S.W. The transmitter will be used to radiate 
educational programs to students of the University and also to 
University extension centres at North Sydney, Ryde, etc. 

The transmitter will be a 1KW type which, in conjunction 
with a high gain aerial, will give an ERP (Effective Radiated 
Power) of 20ICW, The channel allocated is 667 to 674MHz 
(approximately channel A-40. U.S.A.) Line -and other standards 
are the same as those used in Australia ? <and the programs can 
be received on a conventional TV receiver via a suitable con¬ 
verter, A small number of converters have been imported by 
the university, and are being used at the various extension 
centres in conjunction with a low power transmitter already in 
operation. 

iiiiiiiiiiiiiiiitifttiiiiiiiitiiiiiiifitiiiiiiiiiiiiiiintiiiiiiiiiiiliiiiituiiiiitiitiiiiiitiiii'itiiiiiiiiiiiittiiiifiiitiiiiMiiiiiiiiiiiiiiiiiiimi 

Reading aid 


The “Touch Tutor,” manufactured by Behavioural 
Research and Development Ltd . (Newcastle-upon- 
Tyne, England), has no knobs or buttons but oper¬ 
ates at a touch on the screen. The screen shows 
a word or sentence and three drawings, one of 
which corresponds to the word . The pupil touches 
the panel of his choice. If correct, the machine says 
the word and changes the display; if wrong, the 
display is changed with no second “guess” 


llltlllltlllHlllltllllllll!llll!ltttlllllllltlltll!lllllllllllllltlllllllllll!llllll!ttllllllU»lllllllimillllllllll 

Gift to university 

The chairman and managing director of 
Standard Telephones and Cables Pty Ltd, 
Sir Samuel Jones (right) presented an 
STC UHF AM transmitter type 
4-SU-88A to the Malaysian Minister of 
Works, Posts and Telecommunications, 
Tun V. T. Sambanthan (second left), on 
behalf of the University of Malaya. Also 
pictured are Professor Rayson Huang 
(second right), Acting Vice Chancellor, 
and Mr B. Wright, STCs export man¬ 
ager. . The set is a fully operational one, 
normally used for ground to air com¬ 
munications, and will be used for in¬ 
structional purposes. 
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For instance, take our 
unique Triple-Rating concept. 

One resistor to meet 3 stability specs. 

How? 

Simple. The inherent qualities of 
glass-tin-oxide are such that 
power dissipation determines stability. 
Less power = more stability, 

like this: 


Rating at 70 C 

* Semi 

8 . Precision 

O Hi 9 h 

ZL . Stability 

Q General 
*3 > Purpose 

Electrosil TR4 Style resistors 

y, 6 w 

Y, w 

'/ 4 w 

Electrosil TR5 Style resistors 

Ys w 

Y, w 

Ys w 

Electrosil TR6 Style resistors 

V t w 

% w 

1 W 

Electrosil TR8 Style resistors 

Vs w 

1 w 

2w 

Load life'stability : 2,000 hours at 70 C 

0.5% 

1.0% 

2.0% 

25,000 hours at 70 C 

1.0% 

2.0% 

3.0% 


Start saving money NOW by getting the new, low, prices of Electrosil resistors from your nearest CORNING distributor 


DISTRfiBUTORS 

Sonic Distributors (NSW) Pty Ltd Sonic Distributors (Vic) Pty. Ltd 
449 Kent Street 318 High Street 

Sydney, NSW 2000 St. Kilda, Victoria 3182 

Phone 29 6475 Phone 94 0492 


iaaSlSisS 




sm 


CRN 



A. J. Ferguson Pty. Ltd 
189 Flinders Street 
Adelaide, S.A. 5000 
Phone 23 1922 


(A DIVISION OF CORNING GLASS WORKS) 

1202 Plaza Building, Australia Square, 
Sydney, 2000. Phone 27 4318 
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Ultra fast photography 

The type CI-4 ultra high speed movie 
camera will help in the study of explosions, 
lasers and laser effects, etc., which some¬ 
times call for shooting speeds of several 
million frames per second. The camera, 
built by Societe d’Optique Precision Elec- 
tronique et Mechanique, Levallois, France, 
records a series of frames on 35mm film 
at a rate which can rise to as much as 
3.5 million frames per second. It is 
equipped with a zoom lens whose focal 
length varies continuously from 700mm 
to 1200mm and whose nominal aperture 
is f/10. 


Marconi service 

The Marconi Company has introduced 
a new diagnostic testing service for users 
of the company’s data transmission sys¬ 
tem, Marconidata (H6010 series). For the 
new service, terminals (types H6010 and 
H6011) at Writtle, near Chelmsford, 
Essex, U.K., will be permanently open to 
calls from customers anywhere in the 
world who may wish to carry out tests 
on their equipment and its operation. It 
is anticipated that the time, effort and 
cost involved in locating and rectifying 
faults by the customer will be greatly re¬ 
duced. 

As an example, should operational dif¬ 
ficulty be experienced between two centres, 
one operator can telephone Writtle and 
arrange for connection with the Marconi 
terminal. Once the link is established, a 
series of tests take place which identify the 
faulty terminal. Marconi engineers can then 
indicate the nature of the fault, its 
probable location within the terminal, 
and the method of rectification. 


Transportation study 

The ability of mathematical models to 
compute accurately trends and future re¬ 
quirements of an overall transportation 
system for the U.S.A. will be evaluated 
by the Lockheed Aircraft International 
Inc., under a study contraot awarded the 
U.S. Government. The Lockheed subsi¬ 
diary, based in Los Angeles, has deve¬ 
loped programs which can simulate every 
facet of a nation’s transportation system. 
The technique enables mathematical 
models to ingest and correlate raw data 
embracing primary production and con¬ 
sumption centres, major commodity 
groups, alternative modes of transporta¬ 
tion (road, rail, air and water) and 
optional routes between cities- 


Navigation beacons 

A number of 100-watt marine naviga¬ 
tion beacons for placement at strategic 
points on tihe coast of New Zealand 
have been ordered from Electronic Indus¬ 
tries Ltd., of Melbourne. The beacons are 
a development of those currently supplied 
to the Australian Department of Civil 
Aviation for use in the vicinity of air¬ 
strips. They run on batteries and have 
their own inbuilt charging systems. They 
send out a series of Morse code signals 
enabling shipping and aircraft to establish 
bearings. 


Computer-based testing 

International Computers and Tabulators 
Ltd., Putney, London, is starting an ex¬ 
perimental computer project in co-opera¬ 
tion with a school at Crawley, Sussex, 
which will help the children in their bio¬ 
logy studies. The project will run 
parallel to the school’s use of programmed 
learning textbooks. It will remotely link 
interrogating visual display units to a com¬ 
puter installation. This adaptive testing 
system will be used to aid the training, 
guiding and scheduling of the pupils as 
individuals, thus improving the overall 
system of programmed learning. 

In operation the system will test the 
pupils as they progress though each stage 
of learning. When a student is satisfied 


that he has learnt a particular stage of 
his studies, he will use an interrogating 
visual display unit to test himself. The 
program knows what stage each student 
has reached and therefore selects the 
appropriate questions to ask. If the 
answers are correct, the child is told to 
study for the next stage. If incorrect, 
the program can note where the pupil 
went wrong and either explain where he 
went wrong and re-test him or tell him to 
see the teacher. 

Phone service for 
computers 

The Australian Post Office is to intro¬ 
duce a service, called Datel, which 
will enable computers to communicate 
with each other oveT telephone lines. A 
device known as a data modem (modula¬ 
tor-demodulator), attached to the subscri¬ 
ber’s existing telephone service, accepts 
information from computers or other 
data processing equipment and converts 
it into a signal form suitable for trans¬ 
mission through Post-Office facilities. In¬ 
formation will be presented at its destina¬ 
tion in the form of magnetic tape, 
punched paper tape or punch cards, ready 
to be fed into the data procesing equip¬ 
ment for which it is intended. 

Computerised traffic 
control 

Queensland’s Department of Main 
Roads has called for tenders for the 
supply, installation, and commissioning of 
a computerised traffic control system at 
Surfers Paradise. It will control 40,000 
vehicles a day along one highway and 
will be the first of its kind in Australia. 
Existing and projected traffic lights will 
be coupled to the proposed equipment to 
form a complete area traffic control 
system. 


Flight control link 

A communications link will bring Coffs 
Harbour (N.S.W.) flight services into direct 
contact with the air traffic control centres 
at Sydney and Brisbane. It will provide 
telephone and teletype communications be¬ 
tween Coffs Harbour and Point Lookout. 
A tropo scatter link will connect Point 
Lookout and Springbrook, Queensland. 


immimiiiiiiiimiiiiiiimimimiiiititimitiiiiiiiiimiiiiiiiiiimimiiiiiiuiimuimiiiimiiiiimitmmiiiiiiiiiiiiiimmimiiiiiiiii 

Mobile colour TV unit 



This colour television mobile studio (above) is designed to 
be used whilst on the move. Called “Unit 7”, its main fac¬ 
ilities include two colour and two monochrome channels, 
video tape recorder, and full production facilities (right). 
Space is provided for microwave link equipment to be in¬ 
stalled later. (Thames Television Ltd., London.) 
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Your amateur ways 
are over 



Take the controls of any of 
three separate stereo systems 
in Sansui's famed AU amplifier 
series and your amateur ways 
are gone forever. 

Whether you choose the pow- 
erful 70 watt, medium powered 
60 watt or compact 46 watt sys¬ 
tem, you'll find more quality, 


precision and performance than 
ever before available in any 
comparatively priced system for 
general consumers. 

Like the handsome AD-777 
system above, each consists of 
four carefully planned and fully 
compatible components featur¬ 
ing satin-finished black ampli¬ 


fiers and tuners, and walnut 
record players and speakers. 

Take the controls of any of 
the three systems and leave your 
amateur ways behind you. 

SaLnsuii 



System A 

System B 

System C 

Stereo amplifiers 

AU-777 70W Bandwidth 20Hz-50KHz. 
0.5% distortion. 

AU-555 60W Bandwidth 20Hz-30KHz. 
0.5% distortion. 

AU-222 46W Bandwidth 20Hz-20KHz. 
0.5% distortion. 

Stereo tuners 

TU-777 FETcircuitry. AM/FM/FM MPX. 

TU-555 AM/FM/FM MPX. FET, Black 
panel. 

TU-555 AM/FM/FM MPX. FET, Black 
panel. 

Record players 

SR-4040 2-speed belt drive. Magnetic 
cartridge. 

SR-3030 45 & 33M rpm. Belt drive. 
0.09% wow & flutter. 

SR-2020 2-speed belt drive. Magnetic 
cartridge. 

Speakers 

SP-200 40W 3-way, 5-speakers. 

SP-50 25W 2-way, 2-speakers. 

SP-30 20W 2-way, 2-speakers. 


SANSUI ELECTRIC CO., LTD. 14-1 2-chome, Izumi, Suginami-ku, Tokyo, Japan 
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Accident recorder 

The Space and Instrumentation Group 
of British Aircraft Corporation has com¬ 
pleted design and manufacture of a new 
accident recorder for Concorde pre-pro¬ 
duction aircraft. The unit simultaneously 
samples, digitises and records analogue 
data from 180 different sources, digital 
information from 120 sources and records 
directly five voice channels. The achieved 
system accuracy, including common mode 
and cross talk errors, is plus or minus 
0.4 per cent over the temperature range of 
—40 to 4-80 degrees Centigrade. The 
equipment occupies one 19in x 42in rack 
and includes transport drive electronics 
and power supplies. 

All weather telephone 

Plessey Telecommunications Group in 
the U.K. has produced a telephone for 
use out of doors which is claimed to 
work equally well in all climates. The all 
weather telephone is housed in a strong 
aluminium alloy case with a single flip- 
spring door displaying a telephone motif 
on the outside so that it is recognisable 
from a distance. The instrument is said 
to be smaller, cheaper and less liable to 
corrosion or damage than earlier types of 
outside telephones. 


Technical writers' society 

A society of technical writers and illus¬ 
trators has been formed in Sydney as, 
tentatively, the Technical Communications 
Association of Australia. Branches may 
be formed in other cities. Membership 
will be offered to those engaged profes- 
sionally ? full-time or part-time, in tne dis¬ 
semination of technical information in 
any medium as writers, editors, illustra¬ 
tors and teachers. The aim of the associa¬ 
tion is to further the art of technical com¬ 
munication and to develop the profes¬ 
sional competence of members. Monthly 
meetings are held in Sydney. Information 
about the association may be obtained 
from the honorary secretary, George 
Scott, Box 107, P.O. Leichhardt, 2040, or 
by phoning 56-5359. 

Thyristor controlled trains 

Collaboration between the Swedish 
State Railways and the supplier, Asea, 
has led to the world’s first assembly-line 
production of thyristor controlled loco¬ 
motives and coaches. Standard apparatus 
and relays are used instead of specially 
designed components. The thyristor con¬ 
trol system gives lower operating costs 
and smooth starting. The Swedish State 
Railways has ordered 60 locomotives and 
90 suburban train sets with thyristor 
control. 

Magnetic memory drum 

Sperry has introduced a new magnetic 
memory drum, the J.102, which features 
floating heads, small size (4 cu ft of 
rack space) and a 1.5 megabit capacity. 
A working example of this drum, together 
with others in the Sperry range, was shown 
at the IFIP Computer Exhibition held in 



iiiiiimiiimiuimmiiimiiiiiiimmmiiiti 


A new dry reed 
switch, designated 
MR 890, for in¬ 
ductive loads with 
a rating of 100 
watts, has been 
added to the range 
manufactured by 
the Gordos Corp¬ 
oration of the 
U.S.A. Gordos is 
represented in Aus¬ 
tralia by Relays 
Pty . Ltd., 15 Hume 
Street, Hunting- 
dale, Vic . 3166. 
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British open university 

Interested adults who never qualified 
for a place in a conventional university 
will be able to enrol for Britain’s Uni¬ 
versity of the Air in 1970. The university 
demands no formal academic qualifica¬ 
tions, but standards are going to be high 
enough to ensure that a degree will carry 
as much weight as one from any other 
university. Tuition will be carried out 
largely through correspondence courses, 
backed up by B.B.C. TV and radio 
programs. Four years will be the normal 
minimum time for an honours degree 
course and, in order to qualify, the 
student will have to win credits in as 
many as eight subjects. Flexibility is to 
be the keynote; students will be encour¬ 
aged to choose their subjects from a very 
wide range. 


Edinburgh, Scotland, in August this year. 
The J.102 is aimed at the desk-top com¬ 
puter, data logger and data processing 
markets, and offers low first cost combined 
with reliability. The associated Australian 
company, from whom further details may 
be obtained, is Sperry Rand Aust. Ltd., 
65 Queens Road, Melbourne, 3004. 


Telex exchange 

The Overseas Telecommunications Com¬ 
mission (Australia) has placed an order 
valued at about $500,000 with L. M. Erics¬ 
son Pty. Ltd., of Melbourne, for Telex 
equipment for installation in the O.T.C. 
International Telex Exchange at Padding¬ 
ton in Sydney. The equipment will in¬ 
crease the number of international Telex 
circuits available from 225 to 480, and 
should be installed by 1970. B 


mm 


BY ALL 

PRODUCTION ENGINEERS 



miniature 

soldering instruments 



*• RELIABLE 
* EFFICIENT 
* LONG LIFE 
* REPLACEABLE BITS 
* CONTINUOUSLY RATED 
* NO WARM UP DELAYS 
*• NO SWITCH TROUBLES 
* NO OPERATOR FATIGUE 
1 * DOES WORK OF HEAVY IRONS 

f Weighs less than 1 oz. and 
Icompact handle enables girl 
[operators to work quickly and 
[ accurately all day. 

jWrite or phone to 

f MELBOURNE : AWA Ltd., 67 9161. HOBART : 
AWA Ltd., 3 3836. UVNfi£Slfifr AWA 
Ltd., 2 1804. ADELAIDE : Newton McLaren 
Ltd., 51 0111. BRISBANE : Chandlers Ltd., 
31 0341. PERTH : AWA Ltd., 28 3425. 
SYDNEY : George Brown & Co. Pty. Ltd., 
29 7031. Electronic Parts Pty. Ltd., 
533 1277. 

Australian Distributors 

'manufacturers special 

PRODUCTS PTY. LTD. 

47 York Street, Sydney. 2 0233, Ext. 284 
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SECONDARY BATTERIES—Part Three 
The Sealed Nickel-Cadmium Battery 

One form of secondary battery discussed in the previous article was 

the nickel-cadmium type. No discussion of secondary batteries 

would be complete without mention of the alternative 

form of nickel-cadmium battery; the so-called "dry 77 or sealed 

version now being used extensively in portable units. This 

description is based on text and diagrams kindly 

supplied by Union Carbide Australia Ltd. 


The nickel-cadmium cell has been 
used for many years in its original 
form, as an unsealed cell. Postwar 
technological advances have made pos¬ 
sible the extension of the nickel- 
cadmium system to small hermetically 
sealed batteries—rechargeable batteries 
that are free of the usual routine 
maintenance, such as the addition of 
water. These developments have 
brought the economic advantages of re- 
chargeability to small batteries. Sealed 
nickel-cadmium cells can be recharged 
many times to give long useful life 
and are not adversely affected by long 
standing either charged or discharged. 

These batteries use expensive active 
raw materials and a complicated con¬ 
struction. When used within their 
recommended ratings, in applications 
where the use of rechargeable cells is 
justified, nickel-cadmium cells will pro¬ 
vide satisfactory, economical, trouble- 
free service. New portable devices re¬ 
quiring more energy than is economic¬ 
ally available from primary batteries 
are now practical and possible with re¬ 
chargeable batteries. Sealed nickel- 
cadmium batteries are ideally suited 
for use in many types of battery-oper¬ 
ated equipment. Some of the many 
applications are: 

Amplifiers 
Hearing Aids 
Electronic Photoflash 
Dictating Machines 
Electric Shavers 
Tape Recorders 
Instruments 
Alarm Systems 
Transistor Radios 
Transmitters 
Receivers 
Movie Cameras 
Emergency Lighting 
Telemetering 
Power Tools 

Any secondary cell is a combination 
of active materials, which can be elec- 
trolytically oxidised and reduced re¬ 
peatedly! The oxidation of the negative 
electrode occurring simultaneously 
with the reduction of the positive gen¬ 
erates electric power. In a rechargeable 
battery both electrode reactions are 
reversible and the input of current in 
the proper direction from an outside 
source will drive the primary or dis¬ 
charge reaction backwards and in 
effect recharge the electrodes. 

In the charged condition the positive 
electrode of a nickel-cadmium cell is 
nickelic hydroxide, the negative metal¬ 
lic cadmium. The electrolyte is potas¬ 
sium hydroxide. The average operating 
voltage of the cell under normal dis¬ 
charge conditions is about 1.2 volts. 
The overall chemical reaction of the 


nickel-cadmium system can be consid¬ 
ered as: 

Cd -f 2NiOOH + 2KOH = 

Cd(OH), + 2NiO + 2KOH 
The electrodes used in sealed cells 
of button and cylindrical configura¬ 
tions consist of moulded screen-encas¬ 
ed active materials. In the rectangular 
cells the plates consist of pressed active 
materials held in perforated steel 
pockets locked into welded frames. 

During the latter part of a recom¬ 
mended charge cycle and during over¬ 
charge, nickel-cadmium batteries gener¬ 
ate gas. Oxygen is generated at the 
nickel electrode after it becomes fully 


charged and hydrogen is formed at the 
cadmium electrode when it reaches full 
charge. 

A conventional vented type nickel- 
cadmium battery will liberate oxygen 
and hydrogen plus entrained electrolyte 
fumes through a valve. In order to 
hermetically seal a nickel-cadmium 
cell it is necessary to develop means of 
using up this gas inside the cell. This 
is accomplished as follows: 

1. The battery is constructed with ex¬ 
cess ampere-hour capacity in the 
cadmium electrode. 

2. Starting with both electrodes in the 
fully discharged state, charging the 


battery causes the positive (nickel) 
electrode to reach full charge first 
and it starts oxygen generation. 
Since the negative (cadmium) elec¬ 
trode has not yet reached full charge 
it cannot cause hydrogen to be 
generated. 

3. The cell is designed so that the 
oxygen formed can reach the surface 
of the metallic cadmium electrode 
where it reacts, forming electro¬ 
chemical equivalents of cadmium 
oxide. 

4. Thus in overcharge the cadmium 
electrode is oxidised at a rate just 
sufficient to offset input energy, 


keeping the cell in equilibrium at 
full charge. 

This process can continue for long 
periods. The level of oxygen pressure 
thus established in the cell is deter- 
mind by the charge rate used. 

“Eveready” nickel-cadmium cells 
using these construction techniques are 
available in three basic configurations 
—button, cylindrical and rectangular. 
The range of capacities for each type 
is as follows: 

Button: 20-3000 Milliampere-hours. 

Cylindrical: 450-4000 Milliampere 
hours. 

Rectangular: 1.5-23 Ampere-hours. 



Three basic configurations in which the nickel-cadmium cell is com¬ 
monly produced; button , cylindrical, and rectangular. Applications 
range from miniature hearing aids to emergency lighting plants. 
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Sealed nickel-cadmium cells have a 
relatively constant discharge voltage. 
They can be recharged many times for 
long lasting economical power. They 
are small convenient packages of high 
energy output. These cells never 
require the addition of water or elec¬ 
trolyte. They are hermetically sealed 
in steel cases, there is no gassing and 
they require no maintenance. They 
have a long active life and an indefinite 
storage life. Long idle periods in either 
the charged or uncharged state do not 
adversely affect them. They are leak- 
proof and will operate in any position. 
They have a very low internal imped¬ 
ance. They are rugged 'and have a high 
resistance to shock and vibration. These 
cells have a wide range of operating 
temperature. At high temperature, how¬ 
ever, charging or discharging at higher 
than recommended rates or repeated 
comp’ete discharge of the cells to cut¬ 
offs lower than those recommended, 
adversely affects the cells by accelerat¬ 
ing disintegration of the electrodes. 

Excluding the smaller button types, 
these cells may be used individually or 
in series stacks. The exceptions are 
types not protected against polarity 
reversal and should be used only as a 
single cell. The reason for this is ex¬ 
plained later. 

Button cells may be used an a clip 
or holder, or may be soldered into the 
circuit by means of small solder tabs 
welded on the top and bottom of the 
cell. One should never attempt to 
solder directly to the cell case as the 
seal may be damaged by heat. Since 
the nickel-cadmium cell is a long-life 
device it can be considered as much 
an integral component as any other in¬ 
stalled part and wtired directly into the 
circuit. When required, two to 10 
button cells may be assembled into a 
high voltage series stack by special 
factory welding techniques. The assem¬ 
bly is usually jacketed to improve 
rigidity and provide stack insulation. It 
is not recommended that unit button 
cells be stacked in a pressure held 
assembly because of possible contact 
resistance changes in long term use. 
Cells should be assembled in the 
factory on a welded cell-to-cell basis. 

Cylindrical cells are available in a 
wide range of sizes, including equiva¬ 
lents for the popular “AA” (penlite), 
“C” and “D” size primary cells. They 
are normally available with or without 
solder lugs welded to the normal con¬ 
tact terminals. There is also a type 
having the same diameter as the “AA” 
cell, but it is approximately twice as 
long and of greater capacity. 

Rectangular (prismatic) types cover 
a range of capacity of 1.5-23 ampere- 
hours. The case of a rectangular 
cell is welded steel. It contains 
a safety vent which is actuated only 
in the case of severe misuse of the 
cell. Connections are made to a nut 
and stud negative and welded tab posi¬ 
tive in the smaller size and a nut and 
stud for both positive and negative in 
the larger sizes. The steel case is 
polarised positive for all rectangular 
cells. 

Sealed nickel-cadmium cells should 
not be connected in parallel. Minor 
differences in internal resistance of the 
cells may result, after cycling, in 
extreme variations in their states of 
charge, leading to overcharge at exces¬ 
sive currents in some cells and polarity 
reversal in others. 


It is difficult to determine accurately 
the condition of a nickel-cadmium 
battery. The only way to be certain 
is to put it through several discharge 
and charge cycles. If the voltage otf a 
cell is low—for example, less than 1.0 
volt—it may merely mean that the cell 
needs to be charged. If the open circuit 
voltage of a cell exceeds 1.40 volts it 
can generally be assumed that the cell 
is fully charged. In between these 
values the state of charge cannot be 
determined accurately; there is no 
quick test which will indicate the am¬ 
pere-hour capacity remaining. 

During discharge, the average volt¬ 
age of a sealed nickel-cadmium battery 
is approximately 1.2 volts per cell. At 
normal discharge rates the characteris¬ 
tic is very nearly flat until the cell 
approaches complete discharge. The 
battery provides most of its energy 
above 1.1 volts per cell. If the cell 
is discharged with currents exceeding 
the rated value, however, the voltage 
characteristic wiill have more of a slope, 
a lower end point voltage will be 
necessary and the ampere-hour capacity 
per cycle will be reduced. 

When cells are connected in series 
and then discharged completely, small 
differences in the ampere-hour capacity 
of the individual ceils wiill cause one 
cell to reach complete discharge sooner 
than the remainder. The voltage of 
these other cells will cause current to 
continue to flow through the completely 
discharged cell. This will cause the 


cell to over-discharge and reversal of 
electrode polarity will occur. 

When this happens, in an ordinary 
sealed nickel-cadmium cell, oxygen will 
be evolved at the cadmium electrode 
and hydrogen will be generated at the 
nickel electrode. If there is no way 
of reacting these gases, pressure will 
build up until the cell ruptures. This 
condition is prevented in “Eveready” 
sealed nickel-cadmium cells by special 
construction features. These include 
the use of additional active materials, 
called “anti-polar mass,” in the nickel 
electrode. It is then possible to prevent 
hydrogen formation and to react the 
oxygen formed during deep discharge 
by the same basic process used to 
prevent gassing on overcharge. 

A cell is considered protected against 
reversal of polarity if, after discharge 
at the 10-hour rate down to 1.1 volts, 
it may receive an additional five-hour 
discharge with the same cunent with¬ 
out being damaged or otherwise 
affected. This protection applies to all 
“Eveready” nickel-cadmium cells except 
types B20 and B50 which, as previ¬ 
ously noted, should not be stacked. 
Types C450T and C450 do not quite 
meet the above definition of reversal 
protection, but still can be series 
connected. The maximum current for 
which sealed nickel-cadmium cells are 
protected against polarity reversal is 
:he 10-hour rate discharge. 

Typical self-discharge curves for 
nickel-cadmium cells are shown 


Cutaway diagram 
showing construction 
of the button type 
nickel-cadmium cell . 
Sizes ranges from 20 
to 3000mAH. 



The charging characteristics of a typical button cell are shown in this 
graph in which cell voltage is plotted against percentage of charge. 




Discharge characteristics of the same cell. Note that the full ampere- 
hour capacity will only be achieved at the 10-hour (or longer) rate. 
The shorter rates are less efficient, but do not harm the cell. 
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CLEARANCE SALE 


Trio TK400E Amp. Secondhand (as new).$187.00 

Fisher X101C Amp. in wood case.$238.00 

Tanberg 6 Tape Recorder. 

KEF B1814 Base Speaker (1 only). $70.00 

B & O Slimline Speakers, each. $39.50 

Goodmans Maxamp.$179.00 

Kenwood SI02 Speakers, each. $46.00 

Jobo 2800 Turntable. $89.00 

Ortofon RMG309 12in arm. $25.00 

Radford FM Tuner.$107.00 

Quad FM Tuner. $80.00 

Lafayette 137A Tape Recorder.$119.00 

Lafayette RK675 Tape Recorder.$129.00 

Miniconic Arm with Power Supply and Cart. $75.00 

B & O BM4 Microphone W/Lead. $40.00 

AKG D19E Microphone W/Lead and Connector .. $49.00 

Decca Transcription Arm. $13.60 

Dual 1007A T/T in carry case with crystal cart. .. $39.00 

Dual 300 Portable, battery.. • • • $32.00 

B & O Bookshelf Speakers, each. $29.50 

Gramdeck Tape Recorder. $39.90 

JH Mk II Tone Arm. $16.00 

ADC 40 Pritchard Arm. $20.00 

Brenell STB 1 Tape Recorder.$350.00 

Beomaster 1000 Amp.'.. $189.00 

Beomaster 900 Amp. with Tuner.$169.00 

National RS766US Tape Deck.$144.00 

Clearway Amp. T/TCart. combination.$187.00 

Peak TRM7 Amp. $45.00 

Labcraft 605L Turntable. $48.00 

Julicorder Recorder, mono, battery or power, 3-speed $99.00 

KEF Celeste Baffle (1 only). $78.00 

New Max Spkr., tubular 12in x 3in, each. $11.00 

New Max Spkr., tubular 9in x 2in, each. $6.00 

Omni Rectavox Speaker (KEF) 1 only.$120.00 

HEW TRIO POWER TRANSFORMERS 

W50 25 watt Stereo. $24.00 

W38 14 watt Stereo. $18.00 

W25 10 watt Stereo .. $17.00 

W45A 18 watt Stereo. $17.00 

W45 18 watt Stereo. $17.00 

W24 10 watt Stereo. $15.00 

W7 7 watt Stereo. $15.00 

NEW TRIO OUTPUT TRANSFORMERS 

W50 (C Cores) P.P 25w—RMS. $21.00 

W38 P.P 14w—RMS. $14.88 

W25 P.P. lOw—RMS. $14.88 

W24 P.P. lOw—RMS. $14.88 

W7 7w—RMS. $14.88 

Complete range ADC Cartridges and Sfyli 
BEST PRICES ANYWHERE 


RADFORD Power Supplies for science teaching 
prices and details on request. 


BARDSLEY IMPORT TRADING CO. 

74a IVY STREET, CHIPPENDALE 
SYDNEY Telephone 69-8684 

In consultation with 

H. BEN WILSON, S.M.I.R.E.E., M.I.I.C.A., 
Chartered Electronics Engineer. Phone: 69-8685. 


on page 41 . The characteristic is 
shown as a decline in per cent of rated 
capacity available. Note that after the 
first month the capacity decreases only 
gradually with age. These rechargeable 
batteries have lower self-discharge 
rates than any other present secondary 
battery system. More important, the 
batteries are not harmed even if not 
used for long periods of time. 

Sealed nickel-cadmium cells experi¬ 
ence a relatively small loss of capacity 
at operating temperatures ranging from 
—20°C. to -f-45°C. Within this range 
the characteristic stable discharge volt¬ 
age is maintained. Ranges of tempe¬ 
rature tapplicable to operation of vhe 
cells are: 

Charge: 0°C. to +45°C. (32°F. to 
113°F.) 

Discharge: — 20°C to +45°C. 

(—4°F. to 113°F.) 

Storage: —40°C to +60°C. (—■40F 
to+140°F.) 

The batteries may be discharged at 
a maximum temperature of 71°C 
(160°F). This does not apply to charg¬ 
ing or storage tas high temperatures 
in both instances are detrimental. 

At storage temperatures of 100°F. 
to 120°F. self-discharge will increase 
considerably as compared to *70°F. 
This is a result of the chemical 
reduction of the nickel electrode. Pro¬ 
longed storage at high temperatures 
can result in cells being irreparably 
damaged. Storage temperatures can 
have a marked effect on expected life; 
for best results it is recommended that 
batteries be stored at 70°F. or lower. 
Cold storage offers a definite advantage. 
If cells have been stored for a long 
period, regardless of the temperature 
of storage, they should not immedi¬ 
ately be charged, but should first be 
fully discharged and then charged with 
a current not exceeding the 20-hour 
rate. Discharging the cells first breaks 
down oxide that forms on the cad¬ 
mium electrode. This is necessary since 
during the operation of the cell oxygen 
must react with metallic cadmium. 

Sealed nickel-cadmium cells have 
a high effective capacitance. Their im¬ 
pedance is so low that cells, which in 
effect are being continuously over¬ 
charged, can be used to replace very 
large capacitors for filtering the ripple 
out of DC power supplies. In the filter 
application, of course, current flow 
through the cells must be kept in the 
normal extended overcharge range thus 
limiting voltage across the cell to 1.45 
- 1.50 volts. Cell impedance is depen¬ 
dent upon frequency and state of 
charge of the cell. It is lower for a 
charged cell than it is for a discharged 
cell. 

Under conditions of very light or 
casual service, the expected life of the 
cell is several years. Neither cycle life 
nor eventual cause of failure can be 
given because of the obvious diffi¬ 
culties in obtaining such information. 

On a conservative basis, cycle life 
for the various types should exceed 
the following figures. Button: standard 
type and high rate moulded electrode 
types, 200-250. Cylindrical: standard 
moulded electrode and pocket plate 
types, 100. High rate types, 300. Rect¬ 
angular: standard pocket plate type, 
250. High rate sintered plate type, 
300. 

Cycle life is based on an end¬ 
point of 80 per cent of the rated 
ampere-hour capacity, with a dis¬ 
charge and charge current equivalent 
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to the 10-hour rate and with discharge 
carried to the normal 10-hour end 
voltage on every cycle. If the discharge 
current is increased from the 10-hour 
rate, the cycle life is reduced. On 
the other hand, if discharge current 
is reduced or if discharges -are termi¬ 
nated before complete capacity removal, 
cycle life can be expected to (improve. 

Charging equipment for sealed 
nickel-cadmium cells is simple and can 
be incorporated as an integral part of 
the end use device. Half-wave or full- 
wave rectification is satisfactory and 
no filtering is required. Half-wave 
rectifiers are generally used for low 
current applications, and full-wave 
rectifiers for the higher charging cur¬ 
rents associated with high capacity bat¬ 
teries. 

As with other types of secondary 
batteries the basic requirement for a 
charger is a source of direct current 
having a voltage higher than that 
of the fully charged battery. The 
positive terminal of the charging source 
is connected to the positive terminal 
of the battery so that the charging 
current flows through the battery in 
the direction opposite to that of the 
discharge current. 

Constant current charging is recom¬ 
mended as not only the cheapest and 
simplest method, but also one which 
will prevent the possibility of “thermal 
runaway.” It is obtained by making 
the supply voltage much greater than 
the battery voltage and limiting the 
current flow with a large amount of 
series resistance. The 10-hour charge 
rate should not be exceeded in con¬ 
stant current charging. Fourteen hours 
charging at this rate will fully charge 
the cell. 

The battery can also be trickle 
charged or floated. A trickle charge is 
a continuous constant current charge 
given to a battery to maintain it in a 
fully charged condition, with no exter¬ 
nal load connected to it. This may be 
used for batteries in storage, or in 
standby service where their only use 
is in an emergency such as failure of 
the normal power supply. 

For maximum performance in situ- 


the battery is continually connected to 
an electrical system including a charger 
and a load. The charger may be de¬ 
signed to maintain a constant voltage 
throughout its load range or a constant 
current charger (actually a power sup- 



Two forms of construction for 
cylindrical cells. Above: The 
pocket plate type , used for stan¬ 
dard rate cells. Below: The sin¬ 
tered plate construction used 
for high rate types. 



Eveready 

Battery 

Number 

Frequency-Hertz 

50 

100 

1000 

10,000 

C450T&C450 

C900 

70 milliohms 
62 milliohms 

65 milliohms 
60 miilliohms 

52 milliohms 

53 milliohms 

46 milliohms 
50 milliohms 


Table showing values of impedance for cylindrical cells when used 
in place of filter capacitors. 


ations of continuous overcharge with 
occasional interruptions the current 
should not exceed the 30-hour rate. 
The trickle charging current required 
to keep the battery constantly in a 
fully charged condition should not 
exceed the 50-hour rate. 

To compensate for self-discharge of 
a fully charged cell a trickle charge 
current at the 300-hour rate is re¬ 
quired to keep the cell in near fully 
charged condition. The cell voltage with 
this charging current establishes itself 
at 1.38 volts. For optimum performance 
on trickle charge discharge the cell 
every six months to 0.9 volt and re¬ 
charge at the 10- to 20-hour rate. This 
reforms the electrodes. 

Float charging is a system where 


ply) can be used where load variation 
is not great. 

In the case of the constant voltage 
charger, the value of this voltage is 
such that it supplies to the battery 
sufficient current to overcome its in¬ 
ternal losses and keep it fully charged, 
but without appreciable overcharge. 
Following any discharge, the battery 
will automatically draw a higher cur¬ 
rent which will decrease las full charge 
approaches, until it is again reduced to 
the low maintenance value. 

The floating current should be ad¬ 
justed to replace 1.3 times the capacity 
withdrawn from a cell. For exJample, if 
about 1/10 of the cell capacity as with¬ 
drawn from a fully charged cell in a 
24-hour period, the terminal voltage 



up to 
ten times 
longer life 


MAXELL Alkaline Dry Cell — this unique 
new design concept features high cap¬ 
acity and durability that surpasses the 
performance of the world's top dry cell 
batteries. The construction of the Maxell 
Alkaline Dry Cell differs greatly from 
conventional types of carbon ZINC cells. 
However, the Maxell Alkaline cells can 
be used where you normally use a carbon 
ZINCcell. MAXELL ALKALINE CELLS 
are especially suitable where there is a 
demand for increased current, combined 
with durability and little voltage drop. 
Even near the end of the cell life the 
discharge capacity is large and stabilized. 


(L) Metal spring 
■® Outer can 
■3D *nner can 
(§) Cathode 
® Separator 

® Polyethylene film 
(vent hole) 

& Anode zinc paste 
Potassium hydroxi 
de electrolyte 
Anode current 
collector 

■® Rubber packing 
Bottom plate 
Exclusive new construction mini¬ 
mises leakage. Double cans are used 
and rubber sealing with the unique 
spring safety device, (see diagram) 


Interior drying is prevented by her¬ 
metic sealing, therefore long storage 
periods are possible (over two years). 
Even then Maxell Alkaline cells are 
in the same condition as when they 
left the production line. These cells 
will withstand severe temperature 
changes. Rigid tests have shown ex¬ 
tremely stabilized capacities from 
the low temperature of -4F to the 
high temperature ofl50Fat which 
temperatures dry cells would fail to 
operate satisfactorily. 


Prices: 

AMI.75c 

AM2.50c 

AM3.40c 


Trade enquiries to 

TASMAN EX PTY. LTD. 

17 Parker Street SYDNEY 2000 
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Now locally available: 

Whole Varieties of Proven-Quality 

MM ® 0 0 © Watson Victor Ltd. * 

Measuring Instruments 

_ .. 

from Anritsu Electric 


155 Tynte Street. 
North Adelaide, S.A., 
5006, Australia. 


© Watson Victor Ltd 

893 Stanley Street, 
East Brisbane. QLD. 
4169, Australia. 
Phone: 91-4441 


Anritsu Electric, Tokyo, Japan have appointed 
Watson Victor Ltd. an exclusive agent for Australia 
and Territory of Papua and New Guinea. 

For full details and servicing on Anritsu Measuring 
Instruments, please contact your nearest Watson 
Victor office. 



© Watson Victor Ltd. 

201 Victoria Parade, 
Collingwood. Victoria 
3066, Australia. 
Phone: 419-1588 


© Postal Address: 

P.O. Box 8 North 
Adelaide. S.A., 5006 
Phone:67-3011 

O 

O Watson Victor Ltd- • 

1122 Hay Street, West 
Perth. W.A. 6005, Australia. 

Phone: 21-8021 q Watson Victor Ltd. 


0 Postal Address: 

. P.O. Box 100, North 

© Ryde N.S.W.2113 
Phone: 88-6188 

WB 

© Watson Victor Ltd. 
261 Elizabeth Street, 
Hobart,Tasmania, 
v/ 7000 Phone: 34-2255 



WATSON VICTOR LTD. 


95-99 Epping Road, North 
Ryde, N.S.W., 2113, Australia 

CoJCU. 

2 20. Minami Azabu. 4 chome Minato ku. Tokyo. Japan 
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while the cell is on charge should be 
maintained at 1.40 volts. If the full 
capacity of the cell i s withdrawn in a 
24-hour period (to a 1.1 volt end 
point), this voltage should be set at 
1.42 volts. 

Constant voltage charging is not re¬ 
commended for the following reasons: 

1. Small variations in the supply 
voltage cause large variations in the 
charge rate. 

2. The circuitry is expensive. 

3. Constant voltage overcharging of 
sealed nickel-cadmium cells may lead 
to conditions of thermal runaway. 

The action leading to thermal run¬ 
away is las follows. As the cell charges, 
its voltage increases and the charging 
current, which is set by the difference 
between the constant charging voltage 
and the battery voltage, constantly de¬ 
creases. At full charge, however, the 
overcharge current begins to produce 
heat. This causes an increase in tem¬ 
perature, which decreases the cell “on 
charge’’ voltage, increasing the current 
still further. If this action is allowed 
to continue it will result in excessive 
temperatures and currents. 



AMOUNT OF CHARGE AS PER CENT OF CELL CAPACITY 


Charge characteristics for a typical cylindrical type cell. Nickel 
cadmium cells need to be charged for 14 hours at the 10-hour rate 
to achieve full charge. 



SAFETY VALVE 



TERMINAL 


PLATE BLOCK 
CONTAINER 

SIDE INSULATOR 


Cutaway diagram showing con¬ 
struction of rectangular cell. 

Capacities range from 1.2 to 23 
ampere-hours. 

Thermal runaway need not happen; 
any method of reducing the charging 
voltage or ensuring good temperature 
control may be employed to protect 
against runaway. Thermal runaway 
does not occur during charging but 
m'ay occur during overcharging. 

These cells will also stand extended 
overcharge at rates considerably high¬ 
er than those recommended for float¬ 
ing. Although charging at the 
maximum rate (10-hour) is normally 
expected to be finished in 14 hours, 
cells will not be damaged by occasional 
charging at this rate, even for several 
weeks. Continuous overcharging at 
higher than necessary rates accelerates 
general degradation of the cell, but 
complete or sudden destruction will not 
result unless the 10-hour rate is exceed¬ 
ed. 

Cells must not be charged at rates 
exceeding the 10 hours or oxygen may 
be evolved at the nickel electrode faster 
than it can be reacted at the cadmium 
electrode, with the result that sufficient 
pressure will build up to cause cell 
rupture. 

Extended overcharging at high tem¬ 
peratures is very detrimental to the cell. 

a 


Discharge characteristics for the same cell. Data of this kind can be 
most useful in helping to select the most appropriate size cell for a 
particular application. 



STORAGE PERIOD IN MONTHS 


Graph showing internal losses of a cell plotted against storage time. 
Rate of loss is high in the first few weeks but drops thereafter. 



MODEL C.P.4 


Polycarbonate Clear Thermoplastic 
METER HOUSING 

... is Tougher—more Heat Resistant 
and practically Indestructible! 

$ Can be supplied for all Moving Coil and Moving Iron ranges and 
functions. 

% The Moving Coil version is normally equipped with Taut Band Sus¬ 
pension and is virtually indestructible (tests included being dropped 
25ft. to a concrete path, as well as the usual controlled bump and 
vibration tests). 

$ Available with ultra-modern rear-of-panel mounting excutcheon as an 
optional extra. 

For further details contact 

PATON ELECTRICAL PTY. LTD. 

N.S.W.: 90 Victoria Street, Ashtield, N.S.W. 71-0381 (6 lines) 

Vic.: 469 King Street, Melbourne. 329-8873 
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Chosen by the BBC_ 

GOLDRING '800'— 



B= Separation 


Goldring ‘800' and ‘800E’ 
free field 
stereo cartridges 

With a choice of the finest cartridges anywhere in 
the world, BBC engineers chose the Goldring 
‘800’ series. They recognised the unparalleled 
advantages of the ‘free field’ system in re-creating 
the finer shades of original sound. Read the speci¬ 
fications and you’ll agree. In these cartridges a 
very lightweight tube of magnetic material lies in 
a ‘free field’ generated by a fixed source coupled 
to a low mass diamond point. They feature low 
mechanical impedance, tracking at 1 to 3 grams 
(800) and 0.75 to 2 grams (800E), screening from 
external hum fields, gold-plated contacts. Stylus 
is replaceable. 


GOLDRING ENGINEERING (A’ASIA) PTY. LTD. 

N.S.W.: 443 Kent Street, Sydney. 29-1275/6/7 

VIC.: 368 Little Bourke Street, Melbourne. 67-1197 W.A.: 91 Hay Street, Subiaco, Perth. 8-4988 

QLD.: 235 Edward Street, Brisbane. 2-3247 S.A.: 77 Wright Street, Adelaide. 51-5117 

FROM THE EVER-WIDENING RANGE OF HI-FI EQUIPMENT AVAILABLE FROM GOLDRING. 


Specifications: 

Type 

Frequency 

Response 

Sensitivity 

Separation 

Load 

Compliance 

Static 

Effective Point 
Mass 

Stylus Point 


‘800’ 

Magnetic 


‘800E’ 

stereo & mono 


20Hz-20kHz 10Hz-25kHz 
5.5mV at 5cm/sec 
25dB at 1kHz and 
nowhere less than 15 dB 
100k-47k/ohms 


20 x 10~ 6 
cm/dyne 


30 x 10" 6 
cm/dyne 


1 mg 
Conical 
0.0005" 
diamond 

TrackingWeight 1-3 gm 
Head Weight 
Connections 

Fixing Standard V 2 

Vertical Tracking Angle 15 3 
Mu-Metal Shield for hum protection 
Removable Stylus 


less than 1 mg 
Elliptical 
.0008" x 0.0003" 
diamond 
0.75-2 gm 
8 gm 
4 pins 

centres 
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Gold ring 

Trendsetters in sound equipment 


GOLDRING LENCO 


GOLDRING ENGINEERING (AUSTRALASIA) PTY. LTD. 

N.S.W.: 443 Kent Street, Sydney. 291275. VIC.: 368 Little Bourke Street, Melbourne. 671197. QLD.: 235 Edward Street, 
Brisbane. 27010. W.A.: 91 Hay Street, Subiaco, Perth. 84988. S.A.:Ernsmith, 52-54 King William Street, Adelaide. 51 6351, 

From the ever-widening range of hi-fi equipment available from Goldring. 


Latest release, Swiss made precision transcription unit GL75 


Integrated transcription motor unit 
and arm, built to instrument stan¬ 
dards of quality and appearance. The 
drive system is the unique Goldring- 
Lenco constant velocity 4-pole motor 
with conical shaft coupled to the 
underside of the turntable by a 
knife-edged idler (automatically dis¬ 
engaged by the on/off switch, which 
is fully click-suppressed and also 
operates a turntable brake). 

The turntable is die-cast from non- 
ferrous material, weighs 9 lb and is 
dynamically balanced. 

Speed is continuously variable from 


86-30 rpm and from 18-15 rpm with 
adjustable positive stops for the four 
standard playing speeds. There is 
only 0.2% change of speed for 10% 
mains voltage change. 

The transcription arm is the Goldring- 
Lenco L75 with knife-edge bearings, 
full balancing facilities, calibrated 
stylus pressure adjustment, and 
‘anti-skating’ bias compensation. It 
is lowered hydraulically by a lever 
fitted to the deck plate. Shock¬ 
damping mountings are supplied 
with the unit. 


Goldring 
‘ 800 ’ series 
free field 
stereo 
cartridge 

In this cartridge a vei 7 
lightweight tube of magnetic 
material lies in a “free field” 
"generated by a fixed source coupled 
to a low mass diamond point. It 
features low mechanical impedance 
(tracks at 1 to 3 grams), screening from 
external hum fields, gold-plated contacts. 
Stylus is replaceable. Rivals finest in the 
world. Frequency response 20-20 kHz, 
compliance 20 x 10-6. 

800E: Using the same cartridge body as 
the standard model, an eliptical diamond 
stylus is fitted. Compliance is sub¬ 
stantially increased resulting in brilliant 
linear, resonant free, performance. Fre¬ 
quency response 20-20 kHz, compliance 
30 x 10-6. 
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In simple terms, what is meant by 


L.S.I. or LARGE-SCALE INTEGRATION 


* 


While the electronics industry is still seeking to cope with 
—and adapt to—integrated circuits, a new term, is appear¬ 
ing in technical literature: it is Large-Scale Integration by Ron Brown 

or L.S.I. What does it mean and how does it relate to ordin¬ 
ary integrated circuit concepts? 


Three vital words in the electronics 
world today are “large-scale integra¬ 
tion”: they are arousing the same sort 
of reactions as the word transistor, 
laser and integrated circuits aroused 
when they first became widely known. 

It is rather difficult to define just 
what large-scale integration (LSI) is, 
principally because it is not something 
completely new, but is rather an ex¬ 
tension of present integrated-circuit 
techniques. It was the subject of a 
colloquium held in London earlier this 
year by the Institutions of Electrical 
Engineers (IEE) and Electronic and 
Radio Engineers (IERE). 

The general definition of an inte¬ 
grated circuit is simple: “one that is 
made as a single entity, and cannot 
be taken apart and reassembled.” In¬ 
tegrated circuitry is a stage along the 
road toward very small size and sim¬ 
plified manufacturing techniques. 

At the next stage, large-scale inte¬ 
gration, the rewards will be very great. 
Indeed, they may well be as great as 
those brought about by all the pre¬ 
vious developments in electronics in 
this century (see figure 1). The value 
of LSI lies primarily in compacting, 
which requires very large repetitive 
arrays of circuits with elementary 
logical functions. But what is made 
possible in one field often finds rapid 
application in others. 

As its name implies, LSI is integrat¬ 
ed electronics on the large scale— 
whole arrays of hundreds and eventu¬ 
ally perhaps thousands of fully inter¬ 
connected integrated circuits of the 
type now available individually. 

Committees of all shapes and sizes 
have tried to find a clear dividing line 
between ordinary integrated circuits 
and large-scale integration, but with 
little success. One suggestion that has 
had perhaps the widest acceptance is 
that an integrated circuit array becomes 
a large-scale one when there are more 
than 100 interconnected, individual in¬ 
tegrated circuits in it. But already one 
leading manufacturer in this field. Fair- 
child Semiconductors, has introduced 
what it calls an LSI array that con¬ 
tains only 32 circuits. 

It has long been possible to manu¬ 
facture large numbers of interconnect¬ 
ed integrated circuits on a single slice 


of silicon. The difficulty until recently 
has been that a high percentage of the 
individual circuits in the arrays were 
always faulty. This meant that most 
of the arrays had to be thrown away, 
which pushed the cost of the good 
arrays way above the economic limit. 

It is the improvement in the percent¬ 
age of good circuits manufactured that 
has made large scale integration pos¬ 
sible. 

The more circuits there are on each 
slice of silicon, the cheaper is each 
circuit; but against this must be set 
the fact that, the more complex each 
individual slice is,' the greater the loss 
if it has to be thrown away at the 
end of the production line because of 
a single faulty circuit. 

It is not difficult to show that, for * 
any given percentage manufacturing 


yield of good circuits, there is an opti¬ 
mum number of circuits per silicon 
slice that will give the .minimum cost 
per circuit. 

Helmut Wolf and a co-worker from 
Signetics Corporation told the Munich 
International Symposium on Micro¬ 
electronics some time ago that, in 
1962, 10 components per slice was the 
optimum figure. This number increased 
to 70 by 1966, when the cost per 
component had been reduced to 1/30 
of the cost in 1962. They predicted 
that the optimum number would be 
1,000 in 1970 and about 5,000 in 
1972. 

The ability to build large arrays of 

lllllllllllltllllllllllllllltllllllllllllllllllllllMIIIIIIIIIIIIMIKIIIMIIIIIMIIMIIIIIIIll 

Reprinted by arrangement with 
"NEW SCIENTIST" 


Figure 2: The 
*'master slice" 

technique is a 
way of using a 
single standard 
array of circuits 
for many pur¬ 
poses, by varying 
the way in which 
the circuits are 
linked together . 


STANDARD ARRAY 


HORIZONTAL AND VERTICAL 
WIRING TO SUIT USER'S 
APPLICATION 



I960 


Flour* I 


Figure 1: As the number of circuits per silicon chip increases towards 
a figure of 1000 in 1970 (curve at left) so the sizes of computers and 
the cost of carrying out a given task will fall dramatically , as per 
the curve at right. (After William A. Notz and co-workers of IBM 

New York). 
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circuits does, paradoxically, bring its 
own economic problems. Each indivi¬ 
dual circuit may cost very little; but 
the cost of a complete array of such 
circuits is very high indeed. Apart from 
the problem of having to throw away 
an expensive array because one of the 
individual circuits is faulty, the manu¬ 
facturer is faced with the problem of 
finding a large enough market for each 
design of array to justify making it. 
The more complex the array, the more 
difficult this is. Computer manu¬ 
facturers want a number of arrays of 
different types. 

This difficulty has led to a search 
for means of producing large arrays 
cheaply in small quantities, and con¬ 
siderable success has been achieved 
using “variable interconnection pat¬ 
terns.” 

This idea may be illustrated by the 
“master slice” technique (Figure 2). 
Here the mass production line churns 
out large numbers of identical arrays 
of integrated circuits; but the final step 
of interconnecting them is omitted. The 
small quantities required for each 
specific application are produced by 
printing particular interconnection cir¬ 
cuits on the general purpose array. 

This method greatly reduces the cost 
of providing arrays in small quantities; 
but the facility of making the inter¬ 
connections at a later stage is bought 
at the cost of greatly increasing the 
area taken up by each array (to leave 
room for a variety cf possibilities). One 
estimate, by IBM, shows that 23,000 
circuits can be made up in an area 
of one square inch if tlhe inter¬ 
connection pattern is fixed, while only 
7,700 circuits can be accommodated 
using the master slice system. 

Another approach, called discre¬ 
tionary wiring, is similar to the master 
slice method, up to a point — large 
numbers of similar integrated circuit 
arrays come off the production line, 
with their constituent circuits uncon¬ 
nected. The difference is that all the 
circuits in each array are tested auto¬ 
matically, by a probe controlled by a 
computer. The computer then 
calculates a pattern of interconnec¬ 
tions, for the particular array, that will 
bypass any faulty circuits and still meet 
the customers functional requirements. 

Now, a technique like this, in which 
a complex design stage must be com¬ 
pleted within the production process, 
clearly requires unusual design 
methods. 

In one version, investigated by Texas 
Instruments, the “mask” which is used 
in printing the Interconnections is 
made by photographing a pattern dis¬ 
played on a cathode ray tube con¬ 
trolled by the computer (Figure 3). 
C. P. Sandbanks of Standard Telecom¬ 
munications Laboratories described a 
different version at an Institution of 
Electrical Engineers Conference last 
year, which actually cuts out the mask¬ 
making stage. His idea is for the com¬ 
puter to control a machining tool, 
which etches the desired interconnec¬ 
tion pattern with a laser. 

The need to design and manufac¬ 
ture circuitry in such a way that the 
faulty circuits in an array cause no 
trouble, is only one peculiarity of 
LSI as regards design. Another is that, 
if the full benefits of rapid, simplified 
production methods are to be gained, 
design will have to be speeded up 


A n inspector 
checks the inter¬ 
connections for 
what will be part 
of a 12-layer 
board for the cen¬ 
tral processor of 
an l.C.T. 1906A 
computer. The 
connections were 
planned in the 
first instance by 
another computer 
and then drawn 
by an automatic 
drafting machine 
coupled to it. 




This four-layer 
board accommo¬ 
dating 28 normal 
integrated cir¬ 
cuits, plus inter¬ 
connecting wir¬ 
ing, is from the 
central processor 
of an l.C.T. 1900 
series computer. 
L.S.I. would take 
these 28 l.C.'s — perhaps more 
— and compress them along with 
the wiring on to a single slab less 
than an inch across. 


*AEGIS icNOBS MEMT 

jfc Registered Trade Mark 

Just 4 of our 
wide range of 
bakelite and metal 
knobs 


MV3/R 

Black with silver insert, 
brass bush bored for 
shaft and 2 grub screws 
at 90°. lg" diam . x i " 
high. 


AEGIS PTY. LTD. 

347 Darebin Rd. f Thornbury, Vic., 3071. Phones: 491017, 49 6792 
P.0. BOX 49 Thornbury, Vic., 3071 


Available everywhere. 
Write for detailed, 
illustrated leaflet 
and prices 
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Modular Mounting and Connecting Rack 
Systems (ISEP) custom-built 
to your requirements. 


Low-cost ISEP housing systems in¬ 
crease efficiency, speed assembly 
and servicing of electronic equip¬ 
ment. 

Whether you are mass producing or 
building equipment to order, we 
can supply an ISEP modular hous¬ 
ing system with a comprehensive 
range of racks, sub-racks, plugs, 
sockets and accessories to meet 
your exact needs. 

Assembly is easy and fast. In 
design and electrical specifica¬ 
tions, ISEP systems meet the high¬ 
est professional standards. Plugs 
and sockets for example, are rated 
at 250v. r.m.s., 4A. per connector, 


and have a contact resistance of 
less than 5m/ohms. 

Why not have one of our ISEP 
specialists call and show you how 
much an ISEP housing system can 
save you? His service is free, of 
course. Or — write for our illus¬ 
trated technical booklet all about 
ISEP. The booklet’s free also. Stan¬ 
dard Telephones & Cables Pty. Lim¬ 
ited, Components Division, Moore- 
bank Avenue, Liverpool, N.S.W. 
2170. Telephone 602.0333. Mel¬ 
bourne 480.1255. Canberra 
49.8667. Brisbane 47.4311. Perth 
21.6461. Adelaide 51.3731. Laun¬ 
ceston 31 2511. Newcastle 61.5172. 
Wollongong 2.7974. 



ISEP (International Standard 
Equipment Practice) Is a 
simple and highly flexible 
modular mechanical mounting 
and connecting system 
developed by ITT. 
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correspondingly. Thus, there is a move 
towards using computers also to help in 
the original design work. 

For the moment, perhaps the ulti¬ 
mate in computer-assisted design for 
large-scale integration is Motorola’s 
“Polycell” approach. For any partic¬ 
ular customer requirement, the 
designer can aall up from the com¬ 
puter’s memory any combination of 
elements he requires. With a light pen 
he can make progressive changes to 
his design, displayed on a cathode ray 
tube. The computer checks the final 
design and then translates it into in¬ 
struction for an -automatic draughting 
machine, which prepares a complete 
set of mask masters for producing the 
desired array. W. Raisanen of Motorola 
is reported in the journal “Electonics” 
as saying that prototype arrays to cus¬ 
tomers’ specifications can be produced 
within two weeks to a month, at a 
cost of not more than a few thousand 
dollars. 

An important advantage that accrues 
from bringing in a computer to help 


A somewhat similar idea has been 
proposed by two Plessey engineers. 

Manufacturers in many countries 
are re-organising their design and pro¬ 
duction units ready for the great ex¬ 
pansion in LSI. At the combined 
Marconi and Elliot stand at the Com¬ 
ponents Exhibition in Paris, for ex¬ 
ample, MOS (metal-oxide semiconduc¬ 
tor) devices were on show with 300 
transistors on >a single chip. Elliots 
were recently awarded a contract 
worth £40,000 by the Ministry of 
Technology to cover 50 per cent of 
the cost of a microcircuit development 
program. This is the first contract 
the Ministry have placed under their 
Microelectronics Production Technol¬ 
ogy program, intended to provide mas¬ 
sive support for the British industry—- 
support that should help the British 
industry to hold its own against 
American competition. 

The user of computers will benefit 
from LSI in a number of ways. The 
reduction in cost will make economical 
the use of many of the more complex 


ARRAY TO BE CONNECTED 



Figure 3: The Texas Instruments “discretionary wiring '' system . A probe 
checks for faulty circuits in each array . A computer then produces an 
interconnection pattern which avoids the faulty circuits, and displays it 

for photographing . 


the designer in this way is that it can 
simulate, using its own circuitry, tihe 
designed circuit array, and test the 
simulation under a variety of condi¬ 
tions before any expensive physical 
processes are started. 

Returning to the question of how 
to obtain the benefits of mass-produc¬ 
tion while making only <a limited num¬ 
ber of arrays for any one purpose, a 
fundamentally different approach was 
described recently by Sven E. Wahl- 
strom, of Stanford Research Institute, 
Menlo Park, California. 

His idea is to produce huge quan¬ 
tities of highly interconnected (rather 
than unconnected) identical arrays, in 
which the interconnections that actu¬ 
ally function are determined by signals 
transmitted along additional, control 
interconnections. Hundreds of differ¬ 
ent functions could in this way be 
performed by identical arrays, which 
because they could be made in huge 
quantities would have very low cost. 

To perform a given function, sev¬ 
eral times the amount of circuitry 
strictly necessary would have to be 
made, but this extra cost would be 
more than offset by the saving in¬ 
herent in the technique. Any given 
array could be made to perform dif¬ 
ferent functions at different times 
simply by changing the control sig¬ 
nals; this could lead to a dramatic im¬ 
provement in the flexibility of com¬ 
puters. 


types of computer circuits. There may 
not be a dramatic reduction in the 
total system cost of computers of a 
given size. This is because today’s 
circuit costs are only a small fraction 
of the total price, so that even a very 
large reduction in circuit price would 
not appreciably affect the total price. 

But, on the other band, much larger 
computers can be made for the same 
price. The very high circuit density 
possible with LSI means that the 
time-delays inevitable in the cabled 
interconnections of present day com¬ 
puters will be greatly reduced. Re¬ 
ducing the amount of wiring needed 
for interconnections will also greatly 
improve the reliability of computers. 

A rather fundamental point is that 
reducing the cost and increasing the 
density of the logic will enable design¬ 
ers to produce computer hardware cap¬ 
able of carrying out many of the 
functions that at present need soft¬ 
ware. (In general, a logical process 
can be done either by a circuit design¬ 
ed specifically for the purpose, or by 
a more general-purpose circuit acting 
according to a set of instructions. 
Which type of solution is chosen de¬ 
pends on the relative costs of hard¬ 
ware and software.) 

This shift towards inexpensive 
special-purpose hardware will ulti¬ 
mately make possible small remote 
terminals, in private homes, which will 
use programming languages simple 
enough for large sections of the popu¬ 
lation. D 
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including the new Syn¬ 
chronous Garrards and 
the recently introduced 
player base and cover 
(below). 


Attractive wood bases are 
now available for most 
Garrard units. These bases 
are constructed from natural 
wood and have an oiled finish. 
Removable dust covers are 
also available, in tinted Plexi¬ 
glass as illustrated. 

Base only $30.50 

Lid, 3Ve" high (single 

player) . $11.20 

Lid, 4V2" high (auto¬ 
matic changers) $12.50 
Garrard SL95 Synchro 
Lab Changer (cart¬ 
ridge extra) . $174.20 

Confidential terms available 


Hi 


UNITED RADIO 
DISTRIBUTORS PTY. LTD. 

Shop 32, Ash Street 
Angel Arcade, Sydney 
Telephones: 28 3718, 28 3928 
OPEN SATURDAY MORNINGS 
Sydney’s leading High-Fidelity Specialists 



He have 1 
he full 1 
ange of 1 
ecord players I 
nd changers I 

<5 
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Packaging, labelling and high fidelity 


This is one of those months when debate is not running 
hot on any one subject but there is, rather, a clipful of 
items on quite unrelated themes. So let's take them as 
they come, and give readers a chance to comment. 

Conduced by the Editor 


First item in the clip is a copy of a 
par, from the July, 1968 issue of 
High Fidelity’* magazine. While it 
records an idea held thousands of 
miles away, it may well raise a cheer 
from those correspondents to E.A., 
who feel themselves taken when they 
buy a prerecorded tape which occupies 
only a fraction of the space on a 7- 
inch reel. Nor should I forget our 
jazz reviewer, Forbes Cameron, whose 
pet hate is a 12-inch record which 
plays for a mere 10 or 12 minutes per 
side. 

PACKAGING, LABELLING: 
“When Congress passed the Fair Pack¬ 
aging and Labelling Act last year, 
nobody thought it* would affect the 
hi-fi buyer. Aimed primarily against 
alleged abuses in the packaging of 
detergents, cereals, and instant coffee, 
the law seemed designed mainly to 
help the housewife in the supermarket. 

“Now it appears that the 'hi-fi buyer 
may reap some benefits too. The Fed¬ 
eral Trade Commission, which is 
charged with enforcing the new regula¬ 
tions, plans to investigate a number of 
non-food items (such as raw and pre¬ 
recorded tape, record and tape cleaners 
and cleaner kits, and possibly long- 
playing records) to see whether they 
are “consumer commodities*” within 
the meaning of the law. 

“If the F.T.C. decides they are, we 
may witness some important audio 
side-effects. For example, the law re¬ 
quires every package to contain a dec¬ 
laration of the street address, city, 
State, and zip code, as well as the 
name of the manufacturer or distribu¬ 


tor. In effect, therefore, it would re¬ 
quire “white box” (scrap or reject) 
recording tape to carry an identifica¬ 
tion of the manufacturer or distributor 
—someone the customer could com¬ 
plain to if he were dissatisfied. Until 
now, manufacturers have avoided 
identifying their white box merchan¬ 
dise because they know it’s bad 
enough to cause customer complaints. 

“The F.T.C. also could have some¬ 
thing to say about those seven-inch 
packages of prerecorded tape which, 
when opened, reveal only 150 to 200 
feet of tape. The law requires that a 
package may be only big enough to 
hold the contents — not so much 
larger as to lead the consumer into 
assuming he’s getting a lot more for 
his money. Although the record indus¬ 
try is expected to object, the F.T.C. 
may even question, on the same 
grounds, the use of twelve-inch LPs to 
hold less than thirty minutes’ worth of 
music. 

“So far, tape and record manufac¬ 
turers have argued that these products 
are not “consumed” during normal use 
within the meaning of the law. Unless 
the F.T.C. agrees, it intends to start 
enforcing the new label orders on 
January 1, 1969. 

While this impending controversy is 
centred thousands of miles from these 
shores, the effect of any marketing 
change in the U.S.A. would inevitably 
be felt here without too much delay. 
A lot of record - stampers come into 


this country for local pressing and, if 
manufacturers for the American mark¬ 
et were forced to revert to 10-inch 
pressings or to increase the playing time 
of 12-inch records, that’s the way they 
would appear on the Australian 
market. It would be cheaper to follow 
suit, in most cases, rather than 
remaster here, deleting unwanted 
items from the tapes, modifying copy¬ 
right obligations and rearranging jacket 
notes. 

And, continuing the old “what’s 
good for the goose” theme, one would 
expect that tape cassettes and cart¬ 
ridges would be similarly affected. It 
could put a spike in the Philips sys¬ 
tem (Norelco in America) where you 
can have 60 plus 60 minutes of blank 
tape in a small cassette, which can also 
be bought with 45 plus 45 or 30 plus 
30 minutes of tape, or with even less 
of pre-recorded tape. 

DUMMY TRANSISTORS: For some 
time, there have been stories about 
transistor radios which have included 
dummy transistors for the sole pur¬ 
pose of upping the count. That this 
goes on is m no doubt but just how 
widespread is the practice or how many 
manufacturers it involves is less clear. 

While in Fiji recently I was offered 
a choice of portable radios wish any¬ 
thing from six transistors to twelve 
or more, with the price escalating in 
rough proportion. Eight or nine yes 
. . . but I couldn’t help but wonder how 
many of the transistors beyond that 
figure were really gainfully employed. 
I finished up buying an eight-transis¬ 
tor receiver of well-known make and, 
as far as I could judge from the radio- 
free interference in Nandi and Lau- 
toka, it gave away nothing to others 
involving more transistors and more 
Fijian pounds. 

The U.S. Federal Trade Commission 
is reported to be moving against any 
advertising that includes dummy trans¬ 
istors in the count, or reject transis¬ 
tors worth a few cents apiece which 
perform unimportant non-functional 
roles, or transistors used as diodes. 

There is some question as to how 
far the F.T.C. should go and whether 
it should also ban separate count of 
transistors connected in parallel, or 
those performing auxiliary, non¬ 
amplifying functions such as fine-tune 
and AFC. 

FREQUENCY MODULATION: Less 
than ten years ago, only about 10 per 
cent of all complete high fidelity sys¬ 
tems sold in the U.S.A. included an 
FM tuner as an item of initial equip¬ 
ment. Undoubtedly, many tuners were 
added subsequently but how it would 
have modified the basic 10 per cent 
is not clear. 

What is clear is that returns for 
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last year indicated that something like 
80 per cent of all new, complete high 
fidelity systems included FM, the fig¬ 
ure being slightly higher than the pro¬ 
vision of record playing facilities. Pro¬ 
ponents of FM have been .quick to 
claim that the figures prove that more 
people now want FM than want rec¬ 
ords and that FM is displacing rec¬ 
ords as the accepted source of high 
fidelity signal. 

But the record industry won't have 
a bar of this reasoning. They point out 
that the current fashion in hi-fi equip¬ 
ment offers an FM tuner in combina¬ 
tion with an amplifier system that 
equals the performance of — and costs 
little more than — amplifiers without 
an inbuilt tuner. Who, therefore, 
wouldn’t buy FM, when it is offered 
as a virtual bonus? FM, they rather 
rudely suggest, simply stands for 
“Free Music” And, what is more, the 
sales record of BM — Bought Music 
— shows that 10 per cent more was 
spent on records and pre-recorded 
tapes than was spent in 1966. 

What the figures really prove is 
that more high-fidelity minded people 
are now acquiring FM facilities, what¬ 
ever the reason. The FM programs 
themselves will determine whether the 
tuners are used or simply shuttle elec¬ 
trons around their solid-state circuits, 
while the operator listens to something 
else. 

TAPE SYSTEMS: American market 
opinion seems to be that, despite the 
numbers of tape recorders in the hands 
of the public, tape has yet to make a 
real volume penetration into the pre¬ 
recorded high fidelity market. Only a 
small percentage of new equipments 
are sold complete with tape replay 
facilities; a percentage of buyers add 
them later but the total is still not 
impressive. 

This is due largely to the fact that 
the availability and economy of good 
disc pressings has kept tape in the 
role of a rather unnecessary compli¬ 
cation to the home system. And, fur¬ 
ther, the average reel-to-reel pl&ying 
deck is not the kind of thing that 
manufacturers can accommodate easily 
or cheaply in a packaged home music 
system. 

Cassette systems could change this, 
because they are small and develop¬ 
ment work on portable and auto type 
players has reduced the mechanism to 
the sort of thing that could conceiv¬ 
ably be integrated with a disc player 
or with the amplifier itself. As with the 
FM tuner, once a cassette player can 
be offered as a bonus attraction, tape 
could “take off” in terms of public 
demand. 

But like the FM tuner, cassette 
players would have to prove them¬ 
selves in competition with discs m 
terms of convenience, economy and 
musical content. 

There is one other aspect to this 
subject which I mentioned in a leader 
a couple of years ago. If tape systems 
take on in cars, there will be an added 
incentive to use them in the house as 
well. 

SUBJECTIVE REACTION: What 
goes on anyway, when you expose your 
Senses to the pressure waves from a 
loudspeaker, whether the said energy 
reaches you per medium of radio, le- 
cord or tape? 

Can the original sound environment 


WIRELESS WORLD: Fidelity or Felicity? 


Debates about high-fidelity sound reproduction such as the one on 
loudness controls now proceeding in our correspondence columns, are 
potentially endless because they are basically “ideological.” They are not 
concerned with demonstrable truths.but with subjective questions — the 
beliefs, emotions, imagery, of separately evolved human beings — and 
consequently the points at issue can never be resolved. The debaters take 
up positions which are basically irrational and then proceed with great skill 
to rationalise them, thus convincing themselves of the logic of their argu¬ 
ments and becoming more and more fixed in their viewpoints. Long may 
this situation continue! In the case of the loudness-controls debate the ex¬ 
istence of the loudness control seems to have forced a distinction between 
what is realistic to listen to and what is enjoyable to listen to. This is an 
unnatural situation because one feels sure that most people, including the 
debaters, really want both of these things. 

It is proper for a journal concerned with other matters" besides sound 
reproduction to step back and take a wider, cooler view. For example it is 
legitimate for us to consider sound reproduction as a communication pro¬ 
cess, in which the human “receiver” must be understood in terms of the 
psychology of perception. In the first place, then, it is obvious that the 
process cannot literally “reproduce” the original musical (or other) event. 
To do this is would be necessary to put the listener in an environment 
identical to that which he would have experienced if he had been sitting 
in the original concert hall. What is really happening in the listener’s living 
room is that an electro-acoustic apparatus controlled from a record or from 
a distant radio transmitter, is sending out stimuli in the form of air-pressure 
variations. (And the loudspeaker doing this is certainly not an ideal trans¬ 
ducer — a piston with zero mass, stiffness and friction — but more like the 
sounding board of a musical instrument being excited into a multiplicity 
of resonances by an electromechanical vibrator.) These stimuli are meaning¬ 
less in themselves (in an unoccupied room they cannot be sounds) and only 
become truly signals in a communication process when they evoke responses 
in a human “receiver.” 

The “receiver” contains a store of experiental information about music 
that he has assembled himself over years of conscious and unconscious 
listening — the information being that a certain pattern of auditory nerve 
stimuli “means” a certain subjective response. While the “receiver” is thus 
interpreting and recognising the incoming stimuli he is simultaneously build¬ 
ing a mental model, which is in fact the musical reality for him. He does 
this by continuously attempting to predict the musical structure from his 
store of information, while the incoming stream of stimuli continuously 
amends the details of the model. He may in fact ignore some of the signals 

because he wants his model to have a certain structure and these signals 

would not fit into it. 

Thus, considered in this sense, the phenomenon is not so much one of 
reproducing reality but of assisting the listener to produce his own illusion 
of reality, by sending him skilfully devised stimuli. It is not a case of the 
listener believing what he hears, but of hearing what he believes is there. 

In a world in which make-believe plays such a significant part it is un¬ 
realistic to confine our attention purely to the physical characteristics of 

the stimuli produced by our electro-acoustic equipment. Neither fidelity 
nor felicity depends on these alone. 

From “Wireless World,” August, 1968. 
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be recreated so effectively that, for all 
practical purposes, you are present at 
the original performance? 

An editorial from “Wireless World.” 
reproduced at right, suggests that there 
is a fundamental error in the concept 
of recreating the original environment. 
That we are dealing rather in stimuli, 
which initiate a sound picture within 
the mind; the picture being rounded 
out by past experience and a positive 
rejection of stimuli which are inappro¬ 
priate to the desired result. 

Some may tend to reject this kind 
of thinking as high falutin’ double-talk 
on the grounds that sound is sound, 
irrespective of whether the path from 
source to hearer has been interrupted 
by electronic gadgetry. 

Against this, having spent a very 
pleasant evening in London with H. 
W. Barnard, editor of “Wireless 
World,” I would be the last to expect 
him to deal in “high falutin* double- 
talk.” 

And I also have in mind that pro¬ 
fessional musicians, at least those of 


the older school, are regarded as un¬ 
reliable judges of electronic reproduc¬ 
ing equipment. I have seen many of 
them quite absorbed in a repioduced 
performance, even though the stand¬ 
ard of reproduction was plainly poor. 
One didn’t need to be a psychologist 
to know that they were enjoying a 
musical experience beyond the limi¬ 
tations of the reproducing medium. 

But having said this, it is difficult 
to avoid a further step into rather miry 
clay. If reproduced “sounds” can be 
relegated at one stroke to mere stim¬ 
uli to a mental experience, a similar 
relegation must be considered for 
“sounds” at an original performance. 

To what extent can an inadequate 
or poorly heard performance bring 
pleasure because it is of a work to 
which the listener has built up a strong 
emotional reaction? Is there the same 
(alleged) ability to reject what is in¬ 
appropriate to the anticipated reaction? 

A good subject for debate, next time 
you find yourself closeted with a 
group of high-fidelity enthusiasts. 
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Then specify Thomas Picture 
Tubes-we now use the world’s 
finest Tungsten/Nickel Alloy 
Cathode in our entire range. 

Why? 

Extended tube life! 


20,000,000 of THESE CATHODES WERE USED LAST 
YEAR in the United States, mainly in colour TV 
where the 3 cathode tube demands the best 
cathode available. Specify Thomas Picture Tubes 
and know you're buying the world’s finest. 




f THOMAS ELECTRONICS 


OF AUSTRALIA PTY. LTD 


SALES INQUIRIES & TECHNICAL DATA AVAILABLE FROM: 

N.S.W.: Thomas Electronics of Australia Pty. Ltd. 

VIC.: Thomas Electronics of Australia Pty. Ltd. 

QLD.: Gradwell & Co. Pty. Ltd. 


S.A.: Radio & Electric Wholesalers Limited. 
W.A.: Simon Holman & Co. 

TAS.: W & G Genders Pty. Ltd. 
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OFF-CENTRE CENTRES: From a 
reader in Wavell Heights, Queensland, 
comes a letter in the following terms: 

“Being fond of music, I have a large 
enough collection of records from 
many countries. I am not unduly con¬ 
cerned about the odd case of too high 
surface noise or rumble. These are 
only to be expected from the nature 
of the medium and can be accepted 
philosophically. 

“But I cannot find any justification 
for the undue percentage of discs 
which do not have their hole in the 
true centre. As a result, I have too 
many wowing pianos and orchestral 
woodwinds, both of which are excru¬ 
ciating in a degree. I would estimate 
that ^5 to 10 per cent of my records 
offend. It could be more. 

“Surely acurate centring of the hole 
is fundamental to the operation and, 
unless I miss my guess, needs only to 
be checked once for a given batch 
of pressings. In my experience, it just 
isn’t given enough attention. If, on the 
other hand, centring has to be checked 
for each pressing, I might be a little 
more tolerant. You can’t argue with 
statistics. 

“It would be interesting to know 
whether this is a general problem and 
whether it bothers other people as 
much as it does me. In the face of it 
the quoting of percentage of wow in 
turntables is little more than a giggle!” 

What do others think about this? 

Personally, I have noticed the oc¬ 
casional record which exhibits this ef¬ 
fect, the wow being most apparent for 
tracks nearer the centre. I would be 
surprised, however, if the percentage 
got anything like as high as 10 or 
even 5. 

And maybe the turntable can’t be 
let off quite as easily as our corres¬ 
pondent suggests. Granting that prac¬ 
tical turntables and practical records 
will contribute some wow, it may well 
be that the effects may add or cancel 
quite randomly, depending on the way 
on which a given record is placed on 
a given turntable. 

Another effect which can occur with 
very light turntables is that they can 
slow up perceptibly under the drag of 
a heavier cartridge playing a deeply 
modulated passage. 

WHEN IS A CATHODE? A reader 
from Warradale, S.A., writes: “Fur¬ 
ther to the discussion in Forum on 
Primary Cells, I would like to draw 
attention to Chambers’ Technical Dic¬ 
tionary, 1961. 

“ANODE: The electrode through 
which a current enters an electrolytic 
cell, gas discharge or a thermionic 
valve, from an external source of elec¬ 
tromotive force. 

“CATHODE:” The electrode through 
which a current leaves an electrolytic 
cell etc 

“ELECTRODE:” A conductor 
whereby an electric current is led into 
a liquid (as in an electrolytic cell) or 
into a gas (as in a gas discharge tube). 

“After discussing the article and the 
above with several friends who are 
well acquainted with electronics, I 
have come to the conclusion that the 
carbon rod in a carbon-zinc cell quali¬ 
fies quite well as a cathode. 

“To settle the whole matter, it would 
seem that we have to agree on the 
question: What is the currently ac¬ 
cepted definition of the above terms? 



METER CHECKS RADIATION HAZARD 


This radiation monitor should be of 
interest following recent discussion in 
these columns (August, 1968) on the 
subject of radiation. 

Marketed by the Narda Microwave 
Corporation, Plainview, N.Y. 11803, 
U.S.A., the new “Hazard Hunter” is a 
light weight, portable, direct-reading 
device that locates and measures elec¬ 
tromagnetic radiation from industrial 
microwave devices, all types of trans¬ 
mitters and laboratory equipment. 
The instrument can detect radiation in 
all planes with a single antenna. 

It weighs only three pounds includ¬ 
ing batteries. Accuracy is claimed to 
be within ±2dB, or ±ldB with cor¬ 
rection factors. It has a midscale read¬ 
ing of 10mW/cm 2 with a red signal 
indicating danger to personnel above 
that reading. Designed for use under 
Artie or tropic conditions, it operates 
from -40° to 4-120°F. 
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“Finally, a pat on the back for an 
excellent magazine.” 

(R. M. Warradale, S.A.) 

This letter is reproduced, not be¬ 
cause it contributes anything radically 
new to the discussion but because it 
is typical of others which we have re¬ 
ceived and which indicate group dis¬ 
cussion. 

It is amazing how ideas and ex¬ 
pressions can be sustained for years 
within an industry or science before 
anyone thinks to challenge them ser¬ 
iously. The two in question: Is the 
term carbon-zinc acceptable as a name 
for the common dry cell? And: Should 
the carbon rod be referred to as the 
cathode? 

R.M.’s final question has about it an 
“Alice in Wonderland” quality. All 
we need to do to resolve the problem 
is to settle the matter. That, R.M. is 
the hard part! 

The term carbon-zinc is widely used, 
easy to remember, easy enough to say 
and everyone knows what it is sup¬ 
posed to mean, even those who don’t 
like it. It could only be displaced by 
a term which has so much merit in 
all essential directions that the major-, 
ity would elect to use it. 

As for the definition of the cathode, 
Chambers’ Technical Dictionary is one 
of the many references which can be 
turned up to support one point of view 
or the other. And references are still 
turning up. 

One. new book which we reviewed 
recently gave the carbon rod as the 
cathode. Another went to some trouble 
to stress that it wasn’t! 

But even in the face of continuing 
contradiction, discussion like this isn’t 
wasted. It discourages automatic accep¬ 
tance of the particular terms, encour¬ 
ages closer examination and paves the 
way to change, where this seems ap¬ 
propriate. 

RADIO SERVICEMEN, From 
Western Australia comes a letter in 
the following terms: 

“Enclosed is a cutting from a W.A. 
newspaper which you might like to 


comment on or pass to the Service¬ 
man. 

“To my way of thinking, this sort 
of advertising does nothing for the 
image of the trade and should be con¬ 
demned. I am not a serviceman, by 
the way!” 

(P.C. South Perth, W.A.) 

HOW TO STOP HATING 

TV REPAIR MEN 

It’s simple — avoid them. 

They cost you money. 

Keep you waiting. 

Talk technical talk you 
couldn’t follow in a fit. 

So, friend, give up. 

Don’t fight it. Rent TV 
from — 

Since P.C., who is not a serviceman, 
has reacted this way, it is reasonable 
to assume that he is not alone. To be 
sure, the service industry has enough 
problems of its own without having 
to cope with a shadow cast by un¬ 
sympathetic advertising. Q 


BULGIN 

SWITCHES 



For all 
applications. 


Send for 
catalogue. 

Distributed by: 


List Nos: S.780*787 




608 COLLINS ST.. 
MELBOURNE. 
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WARBURTON 

FRANKI 


RESISTORS 

MADE IN WEST GERMANY BY ROSENTHAL 
1 Watt Precision Carbon Type ±1% 
VALUES IN STOCK 


15 

180 

5600 

39K 

600K 

±2% 

22 

220 

6000 

40K 

680K 

11 meg 

24 

240 

6800 

47K 

700K 

13 meg 

27 

270 

7500 

68K 

750K 

15 meg 

33 

330 

8000 

75K 

800K 

16 meg 

39 

560 

13K 

8 OK 

820K 

18 meg 

47 

800 

15K 

220K 

1.2 meg 

22 meg 

56 

820 - 

18K 

270K 

1.8 meg 

24 meg 

68 

2400 

22K 

330K 

3.9 meg 

27 meg 

82 

2700 

25K 

390K 

5.6 meg 

120 

3900 

27K 

400K 

6.8 meg 


150 

4000 

30 K 

560K 


25c each 

or $2.50 doz. 

or $17.50 

per 100. 



Prices 

include 

postage. 


PHILIPS 

ELECTROLYTIC CONDENSERS 

(Made in Holland) 

VALUES AVAILABLE 


1 (X) mfd 

2.5 VW 

200 mfd 

6.4 VW 

160 mfd 

16 VW 

125 mfd 

2.5 VW 

320 mfd 

6.4 VW 

640 mfd 

16 VW 

640 mfd 
800 mfd 

2.5 VW 
2.5 VW 

800 mfd 

6.4 VW 

1000 mfd 

16 VW 

250 mfd 

2.5 VW 

2500 mfd 

6.4 VW 

125 mfd 

25 VW 

200 mfd 

4 VW 

64 mfd 

10 VW; 

640 mfd 

25 VW 

500 mfd 
640 mfd 

4 VW 
4 VW 

160 mfd 
250 mfd 

10 VW, 
10 VW 

1 mfd 
16 mfd 

40 VW 
40 VW 

40 mfd 
160 mfd 

6.4 VW 
6.4 VW i 

400 mfd 
1600 mfd 

10 VW 

io vw! 

64 mfd 

64 VW 

Lets 

of 100 

assorted 

$19.75 or $2.75 

doz. 


Prices include postage. 

SPECIAL CONDENSER POLYPAC 

No. 20 

Contains 25 assorted condensers, including ceramic, 
electrolytic, metal pack, mica, paper tubular. $1 plus 
postage 5c (or 6 for $5.50 including postage). 


807 VALVES 

AMERICAN SYLVANIA. $1.75 tach, includ. post. 
Packs of 10 $15.00 including postage. 



TELECALL-Mini Door-Phone 

2 MODELS: 

1. WITH FLUSH MOUNT SLAVE UNIT 
(Stainless Steel). 

2 . WITH SURFACE MOUNT SLAVE UNIT. 
(Plastic). 

Normally used to communicate with visitors at front 
or rear door from kitchen, etc., or may be used as a 
high quality intercomm. between any two locations. 
Supplied complete with battery and 50ft wire. 

$11.95 

Either Set. Post free. 

SURFACE MOUNT TYPE FLUSH TYPE 




FONET TRANSCEIVERS 102B 

★ Citizens Band, 27.24 ★ 10 Transistors. 

m,c * ★ Battery Power Meter. 

★ Power Input 240 m.w. ★ Approved by P.M.G. 
PRICE PER PAIR $69.95 Freight free. 


4m.m. EARPHONE PLUGS 

With 45’’ twin flex attached . . .. 12c .each. 
Packs of 10 $1.00 including postage. 


POWER SUPPLY BASIC KIT 

Consists of: One Transformer tapped for 9v and 12v 
at 500 ma. One full wave contact cooled Rectifier. 
One 1,000 mfd 15 V.W. Capacitor. 

Make your own 9 or 12-volt power pack to supply 
transistor radios, record players, slot cars, toys, etc. 

Supplied with wiring diagrams. $3.50 Post free. 


PHILIPS RE2 

RADIO ENGINEER KITS 

Everything supplied to build a 3 transistor mantel 
radio including cabinet. The radio may also be used 
as an amplifier for a record player or microphone. 
Price while they last, including batteries and freight. 

$17.95 
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Adapt Your Radio to 
Double as an Intercom! 

Details of simple adaptation circuitry which will allow almost 
any domestic broadcast receiver to double as two-way 
intercom or monitor system. Just the idea for providing an 
audio link between the house and a garage or "ham shack." 

by Jarniescm Rowe 


If you want to provide a two-way 
audio link between your house and 
garage or workshop, or to give your 
wife a monitor system which will allow 
her to listen for baby’s wail while she 
is in the kitchen or sewing-room, 
there’s probably no need for you to 
buy or build a complete intercom set 
for the job. Most likely you already 
possess about half of the necessary 
hardware of such a system, in potential 
form: the audio amplifier section and 
the loud speaker of a standard domes¬ 
tic radio receiver. 

All one has to do, in order to allow 
the radio to double as a useful inter¬ 
com or monitor, is add the simple 
adaptor circuitry described in this 
article. The conversion is straight¬ 
forward, requires little effort, and — 
most importantly — will involve a 


minimum outlay. With some receivers, 
the cost will be no more than two or 
three dollars, or even less if some of 
the parts are salvaged from the “junk 
box.” 

The adaptor circuitry consists basic¬ 
ally of a remote speaker, a step-up 
audio transformer, and a simple switch¬ 
ing system incorporating a relay. In 
addition to these may be required a 
small one-transistor preamp, in cases 
where the receiver audio section has 
inadequate gain, together with a small 
auxiliary power supply necessary if 
the relay cannot be energised by the 
receiver power supply. 

The full schematic of the adaptor 
circuitry is shown in the main diagram, 
with the basic sections of the existing 
receiver shown in block form. As 
may be seen, there are only two points 


at which are connections to the exist¬ 
ing circuitry, one being at the rotor 
of the volume control pot while the 
other is at the loudspeaker voice coil. 

There are two switch elements con¬ 
nected to the receiver circuitry at the 
volume control rotor and audio section 
input; one element is part of the “local” 
intercom function switch, while the 
other is a changeover contact set actu¬ 
ated by the relay — which performs 
the “remote” function switching. Both 
switch elements are connected such 
that when both “local” and “remote” 
stations are in the “listen” mode, the 
tuner output is fed to the audio sec¬ 
tion in the normal fashion. However, 
if either station is switched to the 
“talk” mode, or the “local” station is 
switched to the “monitor” mode, the 
tuner output is disconnected and sig- 
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GENERAL ACCESSORIES 


(A DIVISION OF ELECTRONICS INDUSTRIES) 

116-118 CLARENCE STREET, SYDNEY 443 CONCORD ROAD, RHODES 

BOTH STORES OPEN SATURDAY MORNING 


WRITE FOR FREE CATALOGUE AND 
PRICE LIST OF TOOL BOXES AND 
CHEST OF DRAWERS. 


MODEL M6 FOUR CHANNEL 
TRANSISTORISED MICROPHONE 
MIXER 






All fou L. » n P^ accept standard two circuit 
Phone Plugs, while the output jack accepts 
a standard circuit Phone Pin Plug. 

SPECIFICATIONS: 

• Input Impedance: “HI” Impedance for 
Crystal Microphone, etc. • Gain: Ap¬ 
proximately 6 db. • Maximum Input Signal: 
1.5 volts. • Maximum Output S'ft nal: 2.5 
volts. • Output for Minimum Distortion: 
2 volts. •Hum: 0. ® Battery: 9 volts. 

Mono $6.75 Stereo $9.75 


"PIPGRAS" HOLE PUNCHES 

“PIPGRAS” Hole Punches are made from 
Alloy Tool Steel, and cut clean and 
accurate holes in sheet metal. They make 
a smooth, perfect hole without reaming or 
filing. 

SCREW TYPE, ROUND 

Supplied with “UNBRAKO” High Tensile 
Socket Screws and Wrenches. Cut holes in 
sheet metal up to 18 gauge. 

Type Nominal Actual Water Pipe Pilot Price 
No. Size Size Size (I.D.) Drill Size Each 
'/*in 0.507 in — ‘Ain $ 2 . 1 7 

Mon 0.618in Min 5/16in $2.17 

•Viin 0.742in -M»in 5/l6in $2.80 

7 A\n 0.884in 
lin l.OOSin 

lVfcin 1.133in 

1/3/ 16in 1.172in 


32.5 

40.5 

48.5 

56.5 

64.5 

72.5 

76.5 
80S 

88.5 


I Vim 1.258in 
l^in 1.382in 


Viin 4*in 

— Vkin 

•Viin -Vkin 

— -Vfcin 

— Vkin 

lin 7/ 16in 


$3.80 

$4.10 

$4.53 

$4.53 

$ 4.97 

$5.97 


With Heat Treated. High Tensile Steel Hex. 
Head Bolt and Nut. 

Cut holes in sheet metal up to 16 Raugc. 

96.5 116 in 1.5l2in — 9/16in $6.68 

112.5 min 1.762in IMin 9/161n $7.60 

128.5 2in 2.014in l«6in 9/16in $8.33 


THIS MONTH'S SPECIALS 

PK.633 Transistorised Tuners, 9 volt $ 10.25 
PK.544 5 Transistor Miniature Push 

Pull Audio Amplifiers, 9 volt $ 8.50 
Palace MD200 Audio Amplifier 
Module Imp. 5000 Ohm. Output, 8-16 


Ohm. 9 
Zephyr 26 


volt. 


$ 5.50 


x A Crystal Microphones $0.75 


Resistance Boxes. $4.25 

Capacitor Boxes. $3.00 

D X Switches. $3.00 

Mcgapet Loud Hailers Transistorised $7.00 
Stylovuc. $1.50 

Micro Stylus Scope. $3.00 


Power Output: 16W <8W per channel). 

Frequency Response: 80-10.000 cps plus or 
minus IdB 1W: 50-20.000 cps plus or 
minus 2dB 1W. 

Harmonic Distortion: Less than 2% at 3W: 
less than 4% at 5W; less than 4.5% 
at 8W. 

Tone Control: Bass plus or minus 10dB at 
50 cps. Treble plus or minus lOdB at 
10,000 cps. 

Loudness Control: Plus 6dB at 50 cps; plus 
4dB at 10.000 cps. 

Input: Tape head 3.5mV; Mag. 3.5mV; 
Ccr. lOOmV: Tun.. Aux. 150mV. 

S/N Ratio: Minus 45dB. 

Transistor complement: 2SB347 x 2. 2SB345 
x 8. 2SB481 x 4. 

Power Supply: 117V AC 50/60 cps. 

Dimensions: 10-34 in (W) x 3l6;n (H) x 
8>/uin (D>. 

AM-V320 Upright. 

Price $92.00 

BOOK SHELF TYPE 
SPEAKER SYSTEM 
MODEL SMS 


Speaker: 4in, 8 ohms. 

Frequency Response: 70-13,000 cps. 
Sensitivity: 93dB. 

Power Input: 8W (Music Power). 
Cabinet Size: 9 7 /sin (H) x 6'Ain (W) 
5% (D). 

Finish: Walnut lacquer. 

Price $12.50 


CHEST OF DRAWERS 


Pick up the receiver and dial push num¬ 
ber desired. 

Price $9.00 per pair 


KALTRO SVC 
TV-RADIO 
REMOTE CONTROI 
LISTENER 


This TV-Radio Remote Control Listener is 
a combination of an extension speaker and 
a remote control station to regulate the 
sound of both the TV, Radio. Phono, or 
Hi-Fi set and the speaker incorporated in 
the Listener itself. In addition, up to two 
earphones can be attached for listening 
to the sound of the TV. Radio. Phono, or 
Hi-F'i set without disturbing others around 
you. Unwanted commercials can be easily 
cut of! by merely turning down the control 
of the TV-Radio Remote control Listener. A 
modern designed plastic cabinet with easily 
adjustable fingertip controls ideal for use 
in home, office and business. Complete with 
earphone. 20ft of lead wire and installation 
instructions. 

Price $8.75 


8 WATT STEREO AMPLIFIER 
MODEL SA-80S 
OPERATING MANUAL 


SPECIFICATIONS 

Output Power: 8 Watt. 4 Watts per chan¬ 
nel. 

Frequency Response: 60 to 15.000 cps. plus 
or minus l db. 

Harmonic Distortion: Less than 1 %. 

Hum and Noise: 52 db below rated output. 
Sensitivity: Phone (Crystal) lOOmV 250K 
ohm. 

Tuner lOOmV. 

Tube Complements: 12AX7xI, 30A5x2, 
1 S315x1 (Silicon Rectifier). 

Dimensions: 5.11b. 9V4in x 6'/.iin x 3in. 

Price $35.00 

"PALACEMOLIDSTATE 
STEREO AMPLIFIER 
Model AM-320 


Three types of Galvanised Chests measuring 
17Vhin x 6-34in x llVfcin. containing 16 
drawers, each measuring 6-Vk x 3-Vi in x 2'Aon. 

• TYPE C.D.l. With 16 undivided drawers, 

$7.00. 

• TYPE C.D.2. With 16 triple compartment 
drawers, $8.00. 

• TYPE C.D.3. With 8 triple compartment 
drawers, and 8 undivided drawers. $8.00. 

The Chests are finished in blue hammertone 
stoving enamel, arc complete with identifica¬ 
tion cards and packed in strong corrugated 
cartons. Provision is made for all units to 
be bolted together in tiers. 


A 17vkin x 644in x llViin Galvanised Chest 
containing 4 full-length drawers each 
measuring 15V4in x 6-Vfcln x 2'/iin. Finished 
in blue hammertone stoving enamel. $7.00. 


CHEST OF DRAWERS TYPE C.D.4. 


54 


ILECTKONICS Australia, October, J968 






































nals from the appropriate station con¬ 
nected to the audio section input. 

At the receiver voice coil circuit 
there are three switch elements, two 
of which form the remainder of the 
“local” intercom function switch while 
the third is a second changeover con¬ 
tact set actuated by the “remote” relay. 
The first and third switch elements are 
used for switching of the actual speak¬ 
ers; when both stations are in the 
“listen” mode, the speakers are con¬ 
nected in parallel across the receiver 
audio output. In this mode the sys¬ 
tem thus behaves purely as a radio re¬ 
ceiver. the “remote” intercom station 
acting as an extension speaker. 

When either station is switched to 
the “talk” mode, the corresponding 
speaker is disconnected from the output 
of the audio section and routed to the 
input, via a reverse-connected speaker 
transformer, the preamp (if used) and 
the input switch elements. Hence, 
either station can communicate at will 
to the other, by interrupting the radio 
program material. 

A separate gain control fitted to the 
intercom input circuitry allows the re¬ 
ceiver volume control to be adjusted 
quite independently of the intercom 
system, so that if desired the radio 
program may be turned well down or 
even right off without affecting the in¬ 
tercom volume or sensitivity. 

The “local” function switch is a 3- 
pole three-position switch, preferably 
one in which one position (“talk”) is 
provided with a spring-return action. 
A suitable switch is available from the 
range marketed by Manufacturers’ 
Special Products Pty. Ltd., being 
known as a type “LH” lever switch. 
Similar switches may also be available 
from disposals stores. 

The third position of the “local” 
switch is used to provide the “remote 
monitor” function. By causing the re¬ 
mote station speaker to be connected 
to the input of the system, this position 
allows the unit to be used for monitor¬ 
ing and “baby minding” under full 
control of the local station. Hence, 
mother can enjoy her favourite 
musical program or soap-opera in the 
kitchen or sunroom, interrupting it 
only briefly every now and again to 
listen for possible “trouble.” 

The relay, which performs “remote” 
station-switching is a low voltage, low 
current type, operated by a simple 
“press to talk” push-button at the re¬ 
mote station itself or alternatively by 
the third pole of the “local” switch in 
the “monitor” position. As may be 
seen, the use of a relay simplifies the 
intercom-switching and allows the use 
of relatively economical two-core 
shielded cable to the remote station. 

Although almost any relay providing 
two changeover contact sets could be 
used, units having either very high or 
very low resistance coils would pose 
power supply problems; for this reason 
we are suggesting a relay having a 
nominal 250 ohm coil and requiring a 
nominal actuating current of around 
40mA. A suitable relay, which is also 
auite readily available from trade sup¬ 
pliers is marketed by Standard Tele¬ 
phones and Cables Pty. Ltd., having the 
code number “250.AKO.” 

The step-up transformer used to 
couple the intercom speakers to the 
input of the receiver audio amplifier 
may conveniently be a standard 
speaker transformer used back-to-front. 
The impedance ratio of the transformer 
is not especially critical, although for 


best efficiency it should have a fairly 
high ratio. A small low-powered rat¬ 
ing transformer will be quite adequate, 
and will in fact be an advantage as 
the transformer must be kept away 
from the receiver power and output 
transformers to obviate hum and mag¬ 
netic feedback problems. If close spac¬ 
ing is unavoidable, the transformer 
may have to be orientated for minimum 
coupling. 

In cases where the gain of the 
receiver audio section is sufficiently 
high, the secondary of the step-up 
transformer may be connected directly 
to the intercom gain control. However, 
with receivers having a single audio 
stage, this connection will most likely 
give inadequate intercom gain, and it 
will be necessary to employ the simple, 
one-transistor preamp stage shown. The 
transistor employed may be almost any 
general-purpose NPN silicon type, suit¬ 
able devices being the BC108, TT108, 
TT3565, 2N3565, AS311 and AT322. 

The pre-amp circuit shown is a 
simple common-emitter stage using 
transformer input coupling. If the full 
gain is not required, the lOOuF 3VW 
electrolytic between the emitter and 
the “cold” end of the transformer 
secondary may be omitted. Power re¬ 
quirements for the preamp are a 
modest 10V (approx.) at 1mA, which 
may be derived either from the receiver 
circuitry or from the relay power 
supply shown. 

The power supply itself is a simple 
“full-wave” voltage doubler circuit, con¬ 
nected to a source of 6.3V AC. The 
AC may be taken from a heater wind¬ 
ing on the receiver transformer, if this 
is convenient, or alternatively from a 
separate transformer as shown. If a 
separate transformer is used, it should 
preferably be a small or miniature type 
(the current drain will be no more 
than 45-50mA at most). 

Where the local and remote stations 
are to be separated by a long distance, 
it is recommended that the remote 
speaker be of 15 ohms impedance to 
reduce cable resistance losses. In such 
cases it may also be advantageous to 
fit a 15-ohm speaker to the receiver, 
to balance the gain of the intercom in 
both directions. Although this may 
introduce some mismatch into the 
receiver output coupling the effect 
upon performance will in most cases 
be negligible. G 



• Wire connector 
completely In¬ 
sulated. 


• Designed for 
safety 


• Prevents loose 
wires becoming 
"Live". 


FEATURING: • Pre-cut for easier part¬ 
ing ® Simple and Speedy Handling 
• Full Screw Head Protection • Manu¬ 
factured in grey unbreakable Plastic 

» Captive Screws — Internal construc- 
on ensure that In any position screw is 
firmly held • Mounting hole after each 
single connector for easier mounting and 
greater security.__ 


AVAILABLE FROM ALL WHOLESALE 
HOUSES THROUGHOUT AUSTRALIA 


DISTRIBUTORS: 

N.S.W.: Jones & Park Pty. Ltd., 85 Plan- 
thurst Rd.. Carlton — 546-6144. OLD.: T. 
H. Martin Pty. Ltd.. Martin House, 56 
Edward St., Brisbane — 2-0555. S.A.: H. R. 
Hill * Sons Pty Ltd.. 303B Prospect 
Rd., Blair Athol — 65-6248; After Hours. 
96-2714. W.A.: Everett Agency 17 

Northwood St.. West Leedervillc. Perth — 
8.-4137. TASMANIA: G.E.C.-A.E.I. (Aus¬ 
tralia) Pty. Ltd.. 164-166 Elizabeth St.. 
Hobart — 34-3966, 187 Brisbane Street, 

Launceston — 2-2041. 


AMPERE ELECTRICAL 
MANUFACTURING CO. 

174-176 HIGH ST. PRAHRAN, 
MELB. 3181 PHONE 51 4333 


EASY MONEY FOR YOU 

Make money the easy way. Guaranteed 
Money-making plans so modern, yet so 
simple to follow you can’t miss. Every 
detail revealed and explained completely. 
Send stamp for full free information. 
You’ll be glad you did. 

DEPT RH.43, 

Box 5070, C.P.O., SYDNEY, 2001. 


• Minimises short 
circuits. ;.J 


TEL-LEIGH-TUBES PTY. LTD. 

(SYDNEY AND MELBOURNE) 

Premium qualify TV picture tubes are now available at very com¬ 
petitive prices and carry a written TWO YEARS' GUARANTEE. 

Free daily delivery service around Sydney and Melbourne. 

Tubes despatched daily to country and interstate customers. 

Send old tubes to Petersham Station, N.S.W., or Highett Station, 
Victoria. 


N.S.W. 

Tel-Leigh-Tubes Pty. Ltd,, 
51 Reuss St., Leichhardt, 
Sydney, N.S.W. 2040 


VICTORIA, 

Tel-Leigh-Tubes Pty. Ltd., 

32-34 Graham Rd., 

Highatt, Melbourne, Vic. 3190 
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All KENWOOD Products- 
Masterpieces In Circuit 
Engineering- 


The Only Sound Approach lo Quality 



30 WATTS SOLID STATE FET AM-FM STEREO RECEIVER TK-20U 


The TK-20U Solid State Stereo receiver 
powered by Silicon Transistors is reasonably 
priced (Aust. $219). It performs equally as 
well as the more expensive models. The 
features include 30 watts of total music 
power, (F.E.T. Field Effect Transistor) 3 gang 
tunging condenser, 5 IF Stages and a magnifi¬ 
cent bass and clean treble sound. For greater 
power, other amplifiers are readily available. 


T TK-20U 

♦F.E.T. (Field Effect Transistor) 3 Gang Tuning Con¬ 
denser frontend for superior sensitivity, image 


rejection and cross modulation ratio. 

*5 IF stages with 3 limiters and wideband ratio de¬ 
tector have been incorporated to provide 40dB 
alternate channel selectivity and freedom from 
noise and interference. 

♦4-position program source selector permits AM, 
FM AUTO, PHONO and AUX. 

♦USABLE SENSITIVITY: 

FM: 2.5 microvolts (IHF Standard) 
AM: 10 microvolts (IHF Standard) 
♦TOTAL MUSIC POWER: 

32 watts (IHF Standard at 4 ohms) 
30 watts (IHF Standard at 8 ohms) 
♦FREQUENCY RESPONSE: 25 Hz—40,000 Hz 
♦DIMENSIONS: 14^"(W), 4%"(H), 


the sound approach to quality 

^ KENWOOD ; 

^ A product of TRIO CORPORATION 

SOLE AGENT: Jacoby, Mitchell & Co., Pty., Ltd. Head Office: 469-475 Kent Street, Sydney Tel: 26-2651 Melbourne: 15 Abbotsford Street Tel: 30-2491 Brisbane: 56 Ed¬ 
ward Street Tel: 2-6467 Adelaide: Truscott Electronics, 64 Hindmarsh Square Tel: 23-3024 
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BOOKSHELF TYPE 4-WAY 
5 SPEAKER SYSTEM KL-60 

T KL-60 

*60 watts input, 5-speaker, 4-way system 
•Designed for use with solid-state amplifiers 
•Four-step tone selection 
•Completely sealed enclosure 
•Smooth 4-way crossover 

•Mounted speakers: 12-inch, free-edge woofer x 1 (Bass) 
6' • inch cone squawkerx 1 (lower midrange) 

4 inch cone squawkerx 1 (higher midrange) 

Horn-type tweeter\2 (Trebie) 

‘Frequency response: 30Hz to 20,000 Hz 
•Dimensions: 15'(W), 25.T(H), 11V(D) 


40 WATTS SOLID STATE STEREO 
AMPLIFIER TK-150U 

▼ TK-150U 

*40 watts of IHF Standard total music power 
•All transistor amplifier provides wide 20 to 50,000 Hz 
frequency response and 20 to 60,000 Hz power band¬ 
width. 

*5 pairs of input terminals for MAG, AUX 1, AUX 2, TAPE 
REC and TAPE PLAY. 

♦Damping factor: 40 (at 16 ohms), 20 (at 8 ohms) 
♦Dimensions: 10V(W), 4>T(H), 9?^(D). 




60 WATTS SOLID STATE STEREO 
AMPLIFIER TK-250U 

▼ TK-250U 

*60 watts of IHF Standard total music power 

♦Very low IM distortion for exceptional clear sound low 
level to high level listening 

♦High damping factor 23 (8 ohms), 46 (16 ohms) for excel¬ 
lent transient response 

*2 sets of stereo speaker terminal and front panel speaker 
selector switch. 

♦Frequency response: 20Hz—50,000Hz (±ldB) 

♦Power bandwidth: 18 Hz-60,000Hz ( — 3 dB) 

♦Dimensions: 13*(W), 4>£'(H), 9V(D). 


A TRIO/KENWOOD PRODUCT 

90 WATTS SOLID STATE STEREO 
AMPLIFIER TK-400T 

▼ TK-400T 

♦90 watts of IHF Standard total music power to drive ever, 
low efficiency HI-FI speakers. 

♦Blow out free exclusive automatic circuit breaker pro¬ 
tects power transistors (U.S. Pat.) 

*NF type tone control. 

♦Frequency Response: 20 Hz - 50,000 Hz (±ldB) 
♦Dimensions: 15X'(W), 5K'(H), 12X'(D). 


Ask for a catalogue or demonstration by your nearest dealer. 


To: Jacoby Mitchell & Co., Pty., Ltd. EA 

469-475 Kent St., Sydney. 

Send me information on KENWOOD RECEIVER, 
AMPLIFIERS, SPEAKERS & name of nearest 
•KENWOOD retailer, 

NAME: 


ADDRESS: 
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Combination Type Moulded Knob Series 


D—Lower diameter. 


H—Height. 


ME-829 

ME-836 


D. 11/16” 
H. 7/8” 

F. Plain 


D. V 
H. 9/16” 
F. Plain 



ME-844 



ME-850 




ME-856 


fi*# 1 D. 9/16” 
H. 13/16” 
F. Plain 


tt 


•?» 


D. 15/16” 
H. 1-3/16” 
F. Knurl 


D. 11/16” 
H. 1” 

F. Knurl 


D. 11/16” 
H. 13/16” 
F. Plain 


3 


ME-830 


ME-833 


bkA 


«si# 

ME-837 




D. 13/15” 
H. 9/16” 

F. Knurl 


D. 1” 

H. 11/16” 
F. Knurl 


ME-838 




ME-834 


« 


ME-839 




ME-835 


13/16” 

5/8” 

Knurl 


D. 9/15” 
H. 13/16” 
F. Plain 


3 


ME*840 


D. 1” 

. H. 7/8” 

| F. Knurl 

2: W" 

F. Knurl 

D. 11/16” 
v A H. 1-1 / 16” 

F. Knurl 

D. 11/16” 
H. 1-1 / 8” 
^ Plaln 

D. V 

H. 7/8” L ~ j 

F. Knurl 


ME-846 

ME-847 

ME-848 

ME-849 

D. V 

H. V 

F. Knurl 

D. 11/16” 

. i H. 15/16” 

rnffl F. Plain 

% P 

D. 11/16" 

, , H. 1-1/16" 

A.— ^ F. Knurl and 

||f P ' aln 

D. 9/16” 

H. 1” 

F< P,#,n 

D. 9,16" ^ 

H. 15/16” 

F. Plain 

9 


ME-851 

ME-852 

ME-854 

ME-855 

9/16” 

15/16” 

Plain 

D. 9/16” 

w ^ H. 13/16” 

TC&& F. Plain and 
jHy Knurl 

•k, • 

D. 9/16” 

^ a H. 15/16” 

Kll F. Plain and 

Kj|| K0Url 

2. 1*1'/16" 

F. Plain 

„.v 

F. Knurl BjM 


ME-857 

ME-858 

ME-859 

ME-863 



D. 1” 

H. 15/16” 
F. Knurl 


ME-864 



D. 1” 

H. 13/16” 

F. Knurl and 
Dot 


ME-865 



D. IV 
H. V 

F. Knurl and 
Dot 


ME-866 



D. 1-7/16” 
H. 7/8” 

F. 0-10 on 
metal 


D. 1-7/16” 
H. 7/8” 

F. Arrow 



ME-867 


ME-868 



ME-869 


As 867 and 068 
Bakelite skirt 



ME-870 


ME-871 


D. 11/16” 
H. 13/16” 
F. Knurl 


w 

ME-872 


D. 11/16'' O. 9/16" 

H. 16/16" H. 1" 

F. Plain F. Knurl 


ME-873 


Fitted with Brass Insert far iin Shaft — Locking by grub screw. 



ZEPHYR PRODUCT 


(SOLE AGENT) 


70 BATESFORD ROAD. CHADSTONE. VICTORIA—PHONE 56-7231 


MANUFACTURERS OF RADIO & ELECTRICAL EQUIPMENT & COMPONENTS 


INTERSTATE AGENTS: 


Jacoby Mitchell & Co. 
Ptv. Ltd.. 

469 Kent Street, 
Sydney. N.S.W. 



S.A. 

TASMANIA 

INTERSTATE AGENTS 

Neil 

8 

Muller 

Arthur 

Pty. Ltd., 
Street, 

Homecrafts-Tasmania, 
190 Collins Street. 

Nichols Radio & 
Television. 

91 Wellington Street, 

W. A. 

D. K. Northover & Co., 
337 Wellington Street, 


Unley, 

S.A. 

Hobart. Tas. 

Launceston, Tasmania. 

Perth, W.A. 


QLD. 

T. H. Martin Pty. Ltd., 
56 Edward Street, 
Brisbane, Qld. 
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Playmaster 123 Program Source 


The past three issues have dealt in full with the Playmaster 
122 Program Source, a unit which was physically arranged 
to mount through a wood panel of conventional hi-fi furni¬ 
ture. The Playmaster 123 Program Source is virtually the 
same electrical design but the new unit is housed in a free¬ 
standing case, intended to be associated with audio units of 
this general type. 


By Ian Pogson 


Fundamentally, the only difference 
between the two units is the external 
appearance. As such, the main points 
which were covered relating to the 
Playmaster 122 Program Source, apply 
to this one. In order to make this 
article complete in itself, however, the 
basic information will be repeated. 

The metalwork which we used for 
our 123 prototype unit is substantially 
the same as that used for the Play¬ 
master III Program Source, presented 
in October and November, 1965. We 
started off with this metalwork and 
modified it to suit. As is normal, a 
drawing is being made available to 
manufacturers and new metalwork 
should be obtainable from the regular 
sources. For readers who wisn to 
make their own metalwork, copies of 
the drawing will be available through 
the Information Service. 

Contrasting with the Playmaster 122 
Program Source, which is rather 
a snug fit in its case, the 123 has 
space to spare, making assembly some¬ 
what easier. 

Access to the underside is un¬ 
obstructed and the top is clear except 
for underneath the whistle filter assem¬ 
bly. Should it be necessary, it is an 
easy matter to remove the whistle fil¬ 
ter temporarily, to gain access to com¬ 
ponents which it covers. The whistle 
filter and mains transformer are loca¬ 
ted at opposite ends of the unit to 
minimise the risk of hum pickup. With 
the unit slid into its case, all controls, 
including pre-set potentiometers, are 
readily accessible. 

The dial assembly is a larger one 
than that used on the previous unit 
and the component parts are available 
from Broadway Electronics, in Sydney, 
and from possibly other suppliers as 
well. You will also notice that the 
tuning meter has been accommodated 
on the dial backing plate. 

The circuit diagram contains a num¬ 
ber of interesting features and we will 
explain the various functions and make 
other comments as considered neces¬ 
sary. 

Between the aerial terminal and the 
base of the RF amplifier transistor 
(TR1), is an attenuator in the form 
of a IK pre-set potentiometer. This 
is to provide some limitation of very 
strong signals, such as from nearby 
transmitters; without it, cross-modula¬ 
tion could be a problem. 

Between the RF amplifier and the 
self-oscillating mixer (TR3), is a band¬ 
pass pair of RF coils. These coils have 
been made available by Aegis Pty. 
Ltd. As explained in the article for 
July, a band-width of 20KHz is re¬ 


quired and this is obtained by over¬ 
coupling the pair of coils. Top and 
bottom coupling is used, so that the 
band-width is maintained right across 
the tuning range. The tuning gang is 
of the padderless type, made by Rob- 
lan; the RF sections have a capaci¬ 
tance of 200pF each, and the oscilla¬ 
tor section 90 pF. The gang which we 
used has trimmers built into it. 

Following the mixer are two LC fil¬ 
ter circuits centred on 455KHz. One 
filter is conventional and has the nor¬ 
mal sharp characteristic. The other 
consists of two parallel resonant cir¬ 
cuits which are overcoupled, to give a 
band-width of 20KHz. These filters 
are made up of standard transistor IF 
transformers made by Aegis and physi¬ 
cally match the RF and oscillator coils. 
Note that, in the overcoupled pair, the 
secondary of the first transformer is 
not used. 

Either filter may be selected to give 
the required pass-band. Selection is 
achieved by forward biasing the col¬ 
lector circuit diode of the filter re¬ 
quired. The diode of the unwanted 
filter is automatically reverse biased. 
The filter output is selected in a simi¬ 
lar manner and fed to the base of the 
first IF amplifier (TR4). The potential 
which biases the respective diodes is 
applied via a simple miniature double¬ 
pole double-throw toggle switch. 

Instead of the LC filters as used in 
the first stage, we have used ceramic 
filters in the second stage. For the 
sharp position, two relatively simple fil¬ 
ters (DK455K2) are connected back-to- 
back. These, together with the signal 
tuned circuits and the first IF filter, 
provide the overall maximum selec¬ 


tivity of the system. For the wide 
position, a much more elaborate cera¬ 
mic filter unit is used, having a 20 
KHz bandwidth. In a similar manner 
to the previous stage, the appropriate 
filter is selected by biasing germanium 
diodes in the input and output circuits. 

The two back-to-back ceramic filters 
each have a bandwidth of 5KHz at the 
3dB points. A similar single unit is 
used in the AGC amplifier circuits and 
has a bandwidth of 8KHz at the 3dB 
points. In common with most com¬ 
ponents, these filters are manufactured 
only within certain tolerances. In this 
particular application, it is necessary 
to state when ordering, that these 
three units be a matched set to a tol¬ 
erance of plus or minus lKHz. 

The wide-band ceramic filter which 
we have specified, type No. CF455CP, 
has a nominal bandwidth of 18KHz. 
However, in practice, they are some¬ 
what wider than this and are adequate 
for the job. 

The second IF amplifier (TR6) is 
capacitively coupled to a voltage 
doubler diode detector, Output from 
the detector is fed into the base of an 
audio amplifier (TR8). This amplifier 
has sufficient negative current feedback 
in the emitter circuit to prevent over¬ 
loading. The audio output from this 
stage is. of the order of one volt RMS. 
for 100 per cent modulation. 

A whistle filter follows, tuned to 
lOKHz. The circuit is a bridged-T 
and the lOOmH coil is wound on a 
Mullard type FX2240 pot core. RCS 
Radio are making these filters as a 
complete assembly on a small printed 
board. The board contains the coil, 
two capacitors and a 100K potentio¬ 
meter. pre-set very close to frequency. 
A 270K resistor, connected in series 
with the 100K potentiometer, is con¬ 
nected between the filter and the main 
board. 

An optional extra is suggested, for 
readers who wish to squeeze the last 
bit of bandwidth from the system, by 
shorting out the whistle filter with a 
toggle switch. The whistle filter may 
then be switched out of circuit at 
times when the lOKHz whistle is not 



The Playmaster 123 Program Source differs from the Playmaster 
122, in that it is fitted into a larger and free-standing case. This al¬ 
lows room for a larger dial scale. Other features are substantially 

the same. 
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It’s a new 

bright Blue 

Rola speaker pack 


A sparkling new design for our big range of loudspeakers and components will soon be 
appearing throughout the trade. It offers a bright new look and an additional feature we know you’ll 
Iike— a baffle opening template with mounting holes for the speaker enclosed. 


Reach for this new Blue pack confidently when you want high quality, high performance audio 
and TV components. Famous Rola Products are thoroughly inspected and tested to reach you in 
perfect condition—every time! 


PLESSEY Jfe 

——■ 1 ■ — ———.I i 

Components W 


For additional Information plaasa contact: 

Rola Division 

The Boulevard Richmond Victoria 3121 
Telephone 42 3921 Telex 30383 
NSW Plessey Components Rola Division 

POBox2 Villawood2163Telepnone72 0l33 AC1 07 
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PLAYMASTER 123 PROGRAM SOURCE 


2/TU/30 


a problem. The response curves show 
the difference with the whistle filter in 
and out of circuit. 

As the level of audio from the 
whistle filter is more than necessary 
for most amplifiers, a 100K pre-set 
potentiometer is also provided. This 
can be adjusted to suit the amplifier 
sensitivity. 

For AGC purposes, some of the sig¬ 
nal is picked off the collector of the 
second IF amplifier (TR6). This sig¬ 


nal is fed via a .OOluF capacitor to a 
buffer-amplifier stage (TR7). Follow¬ 
ing this amplifier is the 8KHz ceramic 
filter already mentioned. The function 
of this filter is to retain a peaked res¬ 
ponse in the AGC system, even when 
the tuner is switched to the broad 
position. This is necessary. in order 
that the tuning meter will provide an 
unambiguous indication of correct 
tuning. The filter is deliberately 
selected to be as broad as possible. 


consistent with a distinct peak, in or¬ 
der to minimise overload (and pos¬ 
sible distortion) which may be evident 
at the “edges” of the pass-band as the 
set is tuned across a station, while 
in the broad position. 

The signal for AGC is detected in 
a voltage-doubler diode arrangement 
and the recovered DC is used to drive 
the base of the AGC amplifier (TR9). 
Under no-signal conditions this ampli¬ 
fier has no forward bias applied, the 


ELECTRONICS Australia , October, 7968 


61 



































































































































































CHASSIS 
PUNCH KITS 

Comprises — Wooden Carry¬ 
ing Case . . . Reamer . . . 
Tommy Bar . . . li in Die 
plus 5 combination Die-Cut- 
ters to suit lin, 2in, lin, lin, 
liin standard valve sockets. 

$ 7 . 0 © 

INCLUDING POSTAGE 

Anywhere in Australia and 
its Territories. 


MYER’S 


LONSDALE STREET 



D0\ 

CA 

/VN-TOWN 

R PARK 



2 

o 



MAGRATH'S 



THE CENTRE FOR YOUR 
ELECTRONIC HOBBIES NEEDS 




HAND OPERATED 
CUTTING TOOL 

“Adel” Nibbling Tool cuts round, 
square or irregular holes and 
shapes to any size over 7/16in 
and notches and trims under¬ 
sized holes to fit points. Capa¬ 
city—Steel to 18-gauge, Alumin¬ 
ium or Copper to 16-gauge, 
punching bakelite, plastics, etc. 

$7;5 - 0 - 

REDUCED TO 

$ 5.95 

Replacement Cutting. Punch 
$3.75. 


'VOLTAC (formerly SlIDUP) Variable Autotransformers 


TYPE 

In V 

Out V 

Current 

CAP. VA 

Price 

Sales Tax Extra 

PI Panel Mounting 

230 

0.260 

0.5 Amps 

100 

$ 9.75 

BP3 

»♦ 

♦» 

1.5 Amps 

300 

$ 14.60 

BP5 


»» 

2.5 Amps 

500 

$ 17.55 

SB5 Bench Mounting 

»» 

»» 

5.0 Amps 

1000 

$ 24.95 

SB10 


>» 

10.0 Amps 

2000 

$ 47.15 

B15 


»» 

15.0 Amps 

3000 

$ 61.45 

B25 

*» 

*♦ 

25.0 Amps 

5000 

$108.90 


15% Sales Tax where applicable. FREIGHT EXTRA! 

ALL THE ABOVE ARE AVAILABLE IN 3-PHASE COMBINATION. PRICES ON APPLICATION 


MAGRATHS 



for "ELECTRONIC" KITS 


SOME CURRENTLY POPULAR PROJECTS 


MULLARD 3 - 3 t VALVE. $71.50 

l STEREO 

MULLARD 10-10 j AMPS. .. . •.$103.50 

1966 R.C. BRIDGE. $35.50 

(Electronics Aust., May ’66) 

VACUUM TUBE VOLT METER. $56.00 

(Electronics Aust. Feb., ’66) 

HIGH IMPEDANCE MIXER. $32.80 

(Electronics Aust. Feb., *67) 

LOW IMPEDANCE MIXER. $28.80 

(Electronics Aust. Feb., ’66) 

PL A YM ASTER 106—STEREO 

AMP AND TUNER. $99.00 

(Electronics Aust. Dec., ’63) 

PLAYMASTER 111 

WIDE BAND TUNER. $45.00 

(Electronics Aust. Oct., ’65) 

PLAYM ASTER 116 

40 WATT GUITAR AMPLIFIER. $81.00 

(Electronics Aust. June, ’67) 

3 PLUS 3 STEREO AMPLIFIER $48.00 Electronics Aust. Aug. '68 

PLAYMASTER 122 PROGRAM SOURCE TUNER $92.00 Electronics Aust. Aug. 68 

THE ABOVE PRICES INCLUDE SALES TAX. FREIGHT FREE WITHIN AUSTRALIA. 


PLAYMASTER 117 

60 WATT GUITAR AMPLIFIER . 

(Electronics Aust. July, ’67) 

PLAYMASTER 118 

STEREO AMPLIFIER. 

(Electronics Aust. July, ’67) 

PLAYMASTER 115 

SOLID STATE STEREO AMP. 

(Electronics Aust. April, ’67) 

PLAYMASTER 120 

HYBRID CONTROL UNIT. 

(Electronics Aust. Feb., ’68) 

RF TEST OSCILLATOR. 

(Electronics Aust. March, ’68) 

VART.TAfH 

MOTOR SPEED CONTROL . 

(Electronics Aust. March, ’66) 

TRAIN CONTROLLER WITH . . . 

SIMULATED INERTIA .. .. P 15 ? 1 " f aneI *: 
(Electronics Aust. March, '61) Punted panel 


$84.50 

$82.40 

$99.00 

$47.30 

$41.50 

$22.25 


$14.75 

$17.00 


M A G R AT H 
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collector current is very small, and 
the tuning meter shows practically no 
reading. When a signal is received, 
the voltage applied to the base is in 
proportion to the strength of the sig¬ 
nal. The transistor conducts accord¬ 
ingly and the collector current is 
shown on the tuning meter. 

As the maximum current through 
the meter can be in excess of the rat¬ 
ing of the movement, the coil is shunt¬ 
ed to give a full-scale reading on very 
strong signals. The meter which we 
used on this occasion, is type No. 
A-304, the sensitivity being 500uA 
and the resistance 250 ohms. 

Above the tuning meter is the 3.9K 
AGC amplifier load resistor. From 
this point, the AGC is fed to the base 
of each of the two control transistors 
(TR2, TR5), one each in the emitter 
of the RF amplifier and the first IF 
amplifier. This line provides a forward 
bias for the base of each control tran¬ 
sistor so that, under no-signal condi¬ 
tions, it is fully conducting. The volt¬ 
age across these transistors and there¬ 
fore the resistance in the emitter of 
the respective amplifier is quite low. 
Under these conditions, there is very 
little negative feedback. 

When a signal is received and the 
voltage at the collector of the AGC 
amplifier falls, the forward bias on the 
control transistors is reduced. The 
collector-emitter resistance increases, 
giving rise to negative feedback, which 
reduces the gain of the controlled am¬ 
plifiers. 

The power supply components, with 
the exception of the transformer, are 
built into the printed board. Trans¬ 
formers for this job were discussed in 
some detail in last month’s issue. If 
you intend to follow the full-wave 
voltage doubler circuit as shown on 
the main circuit, any transformer cap¬ 
able of delivering 6.3 volts at 0.6 amp 
will be suitable; in the prototype, we 
used a type PF2315, made by Fergu¬ 
son. 

The voltage doubler circuit produces 
a DC voltage in excess of that requir¬ 
ed. The 390 ohm resistor and the 
zener diode reduce this voltage and 
regulate it to a nominal 9.1 volts. 

Provision is made on the board for 
alternative power supply arrangements 
and these were detailed last month. 

In the same article, we explained 
how the wide-band ceramic filter could 
be replaced with back-to-back IF 
transformers, similar to the arrange¬ 
ment used for the previous stage. 

The AGC characteristics for both 
narrow and wide selectivity positions 
are shown. It can be seen that the 
sensitivity is useful for signals with a 
level of only a few microvolts—this 
with the aerial input attenuator turned 
fully up. By adjustment of the attenua¬ 
tor. signals of up to one volt or so can 
be handled. 

Construction is relatively straightfor¬ 
ward for a unit of this order of com¬ 
plexity. Perhaps the best place to start 
is the assembly of the printed wiring 
board. AH the components are iden¬ 
tified on the coded photograph. 

The six coils may be mounted first 
and soldered into place, making sure 
that the assembly is properly seated on 
the board. The filters are next, with 
the same precaution to be taken. There 
are five links to be fitted to the board; 
four of them may be of tinned cop¬ 
per, but the one nearest the oscillator 
coil should be of insulated hookup 
wire. 



A response curve , taken in our 
laboratory , of the CF455CP cer¬ 
amic filter used in our prototype 
tuner. It easily satisfies the 
20KHz bandwidth requirement. 


earth. In this application shielding is 
not required and we simply bent this 
lead upwards and left it at that. The 
mixer-oscillator transistor, close to the 
gang, should be so bent that the rotors 
of the oscillator section of the gang 
will clear it by an eighth of an inch. 

Nine leads of hookup wire have to 
be soldered to the board, the lengths 
depending on their ultimate destina¬ 
tion. The leads are: One each for the 
aerial input and audio output, one for 
the whistle filter, a pair for the tuning 
meter, and the remaining four for the 
selectivity switch. 

The whistle filter may now be 
mounted at the top right corner, near 
the audio output. The filter assembly, 
on its own printed board, is stood off 
the main board with two one-inch 
spacers, threaded at each end. This 
allows ample clearance underneath. 

Having mounted the filter, connect 
the lead from the main board to the 
lug at the outside edge of the filter 
board. Fit the 0.15uF capacitor from 
the other lug on the filter board to 
the hole in the main board which is 


The AGC characteris¬ 
tic of the tuner for 
both wide and narrow 
positions. A pre-set 
aerial attenuator ex- 
. tends the signal range 
in high signal level 
areas. 



Response curves 
showing perfor¬ 
mance in the nar¬ 
row position and 
in the wide posi¬ 
tion at 600KHz, 
both with the 
whistle filter in 
and out of circuit . 



Resistors and capacitors are next. 
Make sure that the electrolytics are fit¬ 
ted in the correct polarity. When fit¬ 
ting the diodes—there are fifteen in all 
—take care not to overheat them. 
Again, correct polarity is important. 
Reversed polarity may lead to damage 
in some instances or. at best, failure 
of the circuit to function correctly.. 

Fit the gang lugs through the holes 
provided and take care that the as¬ 
sembly is seated properly on the board. 
There are seven ponts which have to 
be soldered. As they are all rather 
heavy connections, a hot soldering 
iron, applied for sufficient time is 
needed to make a good joint. Avoid 
overheating, however, as this can be 
detrimental to the board and adjacent 
components. Now solder the 1.5pF 
top-coupling capacitor across the end 
lugs on the top of the gang. 

The only components left are the 
transistors. Once again, take care to 
solder without overheating. It is also 
vital to be quite sure that the right 
connections are made. In the case of 
the BF115, there are four leads, one 
a shield and normally connected to 


just behind the output potentiometer. 
The 270K resistor is connected be¬ 
tween a hole in the main board (dir¬ 
ectly underneath the outside edge of 
the filter) and the rotor of the filter 
potentiometer. 

Connect the four leads to the selec¬ 
tivity switch, according to the diagram. 
Connect the other two leads to the 
meter, with due regard to polarity. It 
is also necessary to connect a shunt 
resistor directly across the meter ter¬ 
minals. The value which we found 
to give full-scale deflection on very 
strong signals, was 100 ohms. 

At this stage, the time is right for 
the assembly of the major sub- 
assemblies. The printed board 
assembly is fixed to the metal chassis 
with seven screws. When mounting 
the board, it must be stood off by 
about l/8in so that no interconnections 
or soldered joints can short-circuit to 
the chassis. Spacers, washers or nuts 
may be used to stand the board off 
sufficiently. 

Aerial and earth terminals are fixed 
to the back skirt of the chassis. If 
you fit the optional whistle filter 
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YOU DON'T SEE 
PIONEER ... 

among the "one day specials," 
the "packaged deals," 
or marked "even less 
with trade-in." 


THERE IS 

A VERY GOOD REASON 

Your PIONEER Dealer is in business to 
stay — and to do this, he must give you 
demonstrations, sound advice, after-sales 
assistance, warranty service if needed and 
so on. 

He just can’t afford to have you become 
anything but a completely satisfied 
customer. 

No chance here of artificially inflating 
prices just to offer a so-called discount. 


If you want to enjoy the purest, cleanest 
sound of perfectly reproduced recorded 
music, ask your Hi-Fi Dealer or Music 
House to demonstrate the PIONEER 
range — individual players, amplifiers, 
speaker enclosures, or complete stereo 
systems. 

Also for the home builder every component 
of a Hi-Fi system, each without equai in 
its price class. 

Ask for attractive brochures giving full 
specifications. 


SEE PIONEER! 
HEAR PIONEER! 
DEMAND PIONEER! 



THE QUALITY NAME IN Hl-fl MUSIC EQUIPMENT FROM GOOD DEALERS EVERYWHERE 
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switch, it is also mounted on the back 
skirt of the chassis and just below the 
filter. The audio output lead, which 
should be of low capacitance micro¬ 
phone or coaxial cable and preferably 
no longer than two feet, is terminated 
on a 3-tag strip on the back skirt of 
the chassis. Both the centre conductor 
and the braid are terminated to insu¬ 
lated tags on the strip. The centre 
conductor is extended to the audio out¬ 
put point on the board, while another 
wire is run from the braid, to the 
board holding screw at the centre rear 
of the board. 

The power transformer is mounted 
on the chassis, at the power supply 
end of the board. The 240 volt pri¬ 
mary leads are terminated on a 4-tag 
strip underneath the chassis. The 
power cord is brought through a grom¬ 
met in the chassis back skirt and ter¬ 
minated on the strip. The ON/OFF 
switch is wired also to this strip. The 
6.3 volt winding is terminated on a 4- 
tag strip on top of the chassis. From 
here, leads are extended to the 6.3 
volt input to the power supply on the 
board. In addition, we have included 
two 8.2 ohms 1W resistors in parallel 
on this strip. They are wired in series 
with the supply to the two dial lamps 
on the front panel. The idea is to re¬ 
duce the voltage which is somewhat 
more than nominal and so increase 
the life of the lamps. 

Before proceeding with the front 
panel assembly, fit the extension shaft 
and dial drum to the gang spindle. It 
will be necessary to shorten the exten¬ 
sion shaft and this can best be deter¬ 
mined on the job. It must clear the 
white dial scale backing plate. 

The front panel assembly can be 
little tricky, but it should present no 
problems if it is approached systema¬ 
tically. Do not attempt to fit the 
panel overlay at this stage. There are 
two fixing screw holes at each end of 
the front panel and these mate with 
corresponding holes in the chassis end 
brackets. Fit the chassis and panel 
together loosely, with the bottom hole 
at each end. using short counter-sunk 
screws. Use $in long screws for the 
two top holes and screw them up tight. 
The bottom screws may also be tight¬ 
ened. 

Locate the two toggle switches and 
the drive spindle loosely on the panel. 
Two dial lamp socket brackets should 
also be fixed to the panel. These 
consist of two pieces of 18-gauge 
metal, 2 3/8in long x 3/8in wide. On 
assembly, they will need tc be offset 
slightly, so that the lamp sockets may 
be slid into place. 

Lay the unit so that the front panel 
is face down. The glass dial scale 
must be carefully located in its cor¬ 
rect position. Drop a clamp plate, 
one over each of the top fixing screws. 

A piece of soft material must be 
placed between the clamping plates 
and the glass to prevent breakage: we 
used small pieces of foam plastic. The 
glass may now be clamped into posi¬ 
tion. The white scale backing plate is 
also held with these screws. However, 
sufficient spacers must be used to 
stand the plate off such that there is 
7/16in between the plate and the back 
of the panel. 

Two other holes, one each located 
immediately above the mounting holes 
at each end of the panel, are used 
for the dial pointer slider bar. Screws 
at least one inch long are needed here. 
Slip the pointer assembly on the 
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This top view shows clearly the layout of the major components, 
with the power transformer on the right and the whistle filter at the 
bottom left corner. The dial stringing can also be seen. 


slider bar. Now mount the bar, using 
3/8in long spacers, so that the pointer 
will just clear the dial scale. A couple 
of nuts at each end of the bar may be 
used for fixing and providing more 
spacing. A 4in long bush, with a dial 
cord pulley, is fitted above the spac¬ 
ing nuts. Finally, the pulley bushes 
are held with one nut for each. 

The front panel overlay may now 
be fitted and it is held in place by the 
nuts of the bushes on the two toggle 
switches and the dial drive. The tun¬ 
ing meter is fitted into the rectangular 
hole in the dial backing plate. It is 
inserted into the hole as far as pos¬ 
sible, to the point where the pointer 
just clears the meter face. A small 


quantity of cellulose adhesive may be 
used to hold the meter in position. 

The dial stringing is easy and 
straightforward. With the gang closed, 
tighten the extension shaft and tighten 
the drum with the cord outlet holes 
pointing towards the low frequency 
end of the dial. The drum must be so 
located on the shaft, such that it gives 
sufficient clearance to th$ selectivity 
switch lugs. This means that the drum 
will be slightly offset with respect 
to the two dial cord pulleys. 
The cord is strung along the length of 
the slider bar, over the pulleys, twice 
round the drive spindle, with this end 
} turn around the drum and then ter¬ 
minated. The other end makes a 


PARTS LIST 


iiiimiiimmiimiiimiiiiiiiiiiiiMiimimitimmimmiiitiiimmiiiimmmimitMiiiiiiiiiiiimiimMiitiiiimiiiiimmiiiiii 


1 Set of metalwork. 

1 Printed board, No. 68/8t. 

1 Dial kit. 

1 Knob. 

1 Miniature toggle switch, SPST. 
I Miniature toggle switch, SPST 
(optional, see text). 

1 Miniature toggle switch, DPDT. 
1 Meter 500uA, type A-304. 

1 Power trans. 6.3v 1A (see text). 
I Whistle filter assembly, No. 129. 
1 Roblan padderless gang, with 
trimmers. 

1 Coil (band-pass pair) SI95. 

1 Coil ( band-pass pair) SI96. 

1 Oscillator coil S201. 

3 IF transformers ST45C. 

1 Mur at a ceramic filter CF-455- 
CP. 

2 STC ceramic filters EFC- 
D455K2, 1 STC ceramic filter 
EFC-D455K4 (matched set). 

1 IK linear pre-set tab pot. 

/ I00K linear pre-set tab pot. 

9 BF115 transistors. 

12 OA91, IN60A diodes. 

2 EM401 diodes. 

1 BZY88/C9V1 zener diode. 

2 Stand-off pillars, lin long, 
threaded each end. 

2 Dial lamp sockets (insulated). 

2 Dial lamps, 6v. 

2 Terminals, 1 red, / black. 

1 3-tag strip. 

2 4-tag strips. 


1 iin extension shaft. 

RESISTORS (iW 5pc unless stated 
otherwise) 

2 8.2 ohm IW 10 4.7K 

1 47 ohms 1 5.6K 

2 100 ohms 1 18K 

1 120 ohms 1 22K 

1 390 ohms 4 33K 

4 470 ohms 1 39K 

3 2.2K 2 82K 

1 2.7K 1 120K 

2 3.3K 2 180K 

1 3.9K 1 220K 

1 27 OK 

CAPACITORS 
1 1.5pF NPO ceramic. 

1 15pF NPO ceramic. 

1 lOOpF plastic or ceramic. 

1 470pF plastic. 

5 .OOluF low voltage plastic. 

1 .0039uF low voltage plastic. 

2 .0047uF low voltage ceramic. 

1 .01 uF low voltage plastic. 

3 .047uF low voltage ceramic . 

3 0.1 uF low voltage ceramic. 

1 0.15uF low voltage plastic. 

2 5uF 6VW elcctrolytics. 

2 200uF 10 VW elcctrolytics. 

I 400uF 10VW electrolytic. 

SUNDRIES 

Hook-up wire, solder lugs, solder, 
microphone cable, 3-core power 
flex, 3-pin plug, screws, nuts, etc. 


iiiiMiiiiiiiiiiiiiiiiiMtiiiiiiMiitttiMiiiiiiiitiiiiiiiiiiiiiiiiifiiiiiiiiiiiiimimMiiiiiniimiiiimmiimmmiiiiiimmiiimimimiimimimimiiiiimmimmmmmiuiiimiii 
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University 

JUST RELEASED! 

A DO-IT-YOURSELF VACUUM TUBE VOLTMETER KIT SET 


Each kit is complete with a detailed set of assembly instructions. 


University have now produced 
their famous MVA-6 vacuum 
tube voltmeter in a kit set. 



This is to further your exper¬ 
ience in assembling, calibrating 
and using modern electronic 
test equipment. 

This unit is currently being 
used as a tool of instruction 
in a governmental institute of 
technical learning. 

Build it yourself NOW, at 
home, or as a class project at 
your local evening class or 
college. 


Contact us today at 

106 Bel more Road, 
Riverwood, N.$,W. f 2210, 


Price of MVA-6 kit set $36.00 plus Sales Tax. 


Phone 53-0644 or any 
of our interstate 
representatives. 


UNIVERSITY GRAHAM INSTRUMENTS PTY. LTD. 

106 BELMORE ROAD. RIVERWOOD. N.S.W. 2210 
Telephones: 53-8758, 53-0644 (5 lines) 
Telegrams & Cables: Raquip, Sydney. 

REPRESENTATIVES 


S.A.: Jason Trading Co. Pty. 
Ltd. 

33 Market St., 
ADELAIDE, S.A. 5000 


QLD.: Keith Percy & Co. 
Pty. Ltd. 

Waterloo St., 
NEWSTEAD, Bris., 
Qld, 4006 


VIC.: Eastern Instrument 
Service Pty. Ltd. 

Suite 17, 67 Queen's 

Rd., MELB., Vic. 3000 
Phone: 20-3294, 20-6597 

W.A.: Atkins (W.A.) Ltd., 
894 Hay St., 

PERTH, W.A. 6000 


TAS.: W. P. Martin & 
Company, 

202 Argyle St., 
HOBART. 7000 

And 150 Wellington 
St., LAUNCESTON. 
7250 


AUSTRALIA'S LEADING MANUFACTURER & IMPORTER OF ELECTRICAL INSTRUMENTS 
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little over £ turn around the drum and 
it ’is terminated with the spring. Suf¬ 
ficient tension should be arranged so 
that the drive is smooth and positive. 

Before proceeding further, a thor¬ 
ough check should be made to be sure 
that there are no errors or omissions. 
Assuming that all is well, connect the 
audio lead to the amplifier, turn both 
the audio output and aerial potentio¬ 
meters full up and search for signals. 
Depending on your location, either a 
short piece of wire, or something larger 
may be required for an aerial. 

For the alignment process, no equip- 



A coded photograph 
showing the layout 
of the completed 
board before as¬ 
sembly into the 
case . Above, is a 
reduced reproduc¬ 
tion of the printed 
wiring board . As 
shown, it is trans¬ 
posed left to right 
with respect to the 
coded photograph. 
In other words, if 
the board is trans¬ 
posed end for end, 
the pattern will cor¬ 
respond with the 
coded photograph. 
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ment except an aligning tool is really 
needed. The first thing to be done is 
to lock the dial and the gang together 
correctly, so that the “law” of one 
coincides with that of the other. As 
there is no pointer set line on the dial 
scale, we had to determine by trial 
and error where this should be. Close 
the gang fully, slide the pointer to the 
right and set it l/8in to the right of 
the 550 calibration point. The top 
end of the pointer is bent over and 
bent around the cord, so that a posi¬ 
tive drive will result. Care must be 
taken to prevent the top of the pointer 
from fouling the dial drum. 

Set the selectivity switch to the nar¬ 
row position. Tune in a strong station 
and, if the tuning meter indicates more 
than about three-quarters of full scale, 
turn down the aerial attenuator until 
this meter reading is obtained. Adjust 
the single IF transformer for a peak on 
the tuning meter. Re-tune the dial for 
a maximum peak on the meter and 
check the IF transformer again. It 
may be necessary to do this a number 
of times, to ensure that the IF trans¬ 
former is in the optimum position for 
the three ceramic filters. 

Tune a station at about 600KHz and 
one which is positively identified. Ad¬ 
just the slug in the oscillator coil until 
this station tunes on the dial at the 
correct position. Now tune a station 
at about 1300 KHz. The trimmer on 
the oscillator (centre section) of the 
gang is adjusted until the station tunes 
to the correct dial setting. Return to 
the other station and adjust the slug 
if necessary, to correct for any change. 
This process must be continued until 
the stations remain at their correct 
positions. 

Now tune across the dial and check 
that all stations fall into their correct 
positions. In our case, the result was 
not as good as we would have liked 



BACK OF SWITCH 
LOOKING ON LUGS 

A wiring diagram for the selec¬ 
tivity switch. The lead numbers 
refer to similar numbers shown 
on the coded photograph. 


and we had to accept some com¬ 
promise in the final adjustment. This 
error is probably the end result of 
several minor errors, involving the re¬ 
spective laws of the gang and dial 
scale, etc. At this point, if there is 
any serious error which you would 
like to reduce at least, then this shpuld 
be done by re-setting the point(s) in¬ 
volved, by re-adjusting the oscillator 
coil slug and gang trimmer, as pre¬ 
viously outlined. 

Now we have to align the RF band¬ 
pass filter and we suggest that you 
make the adjustments at the same posi¬ 
tions on the dial as previously. As 
the circuits are overcoupled, special 
measures must be taken to ensure cor¬ 
rect alignment The technique is to 
damp one of the coils with a 10K iW 
resistor, with leads as short as pos¬ 
sible and then adjust the other coil 

Tune to the station at about 600- 
KHz and adjust the slug in the un¬ 
damped coil, for a peak on the tuning 
meter. Now tune to the station to¬ 
wards the other end and adjust the 
same coil by the trimmer on the rele¬ 
vant section of the gang. Repeat this 
process as before, until you are satis¬ 


fied that both ends are correct. 
Remove the damping resistor and 
solder it across the coil which has been 
adjusted and proceed as before. Re¬ 
move the damping resistor and the job 
is done. The alternative is to use a 
sweep generator and CRO, but this 
is not necessary. 

The remaining section to be adjusted, 
is the pair of back-to-back IF trans¬ 
formers. As these are overcoupled, the 
same technique is used as before. Tune 
a station accurately on the meter and 
with the switch in the NARROW 
position. DO NOT TOUCH THE 
DIAL TUNING. Set the switch to the 
broad position and adjust the un¬ 
damped coil for maximum peak. 
Change the damping resistor to the 
(Continued on page 157 ) 
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<m> dD PIONEER 


THE GREATEST NAME IN STEREO CARTRIDGE EQUIPMENT 


CALL IN FOR DEMONSTRATION, OR INQUIRE FOR FREE BROCHURE 


CHAPEL CAR RADIO. 


SYDNEY: 

A. W. BARRS. 99 Crown St. 31-0675. 59-2394. DYNASTEREO. 
329 Princes Hwy.. St. Peters. 51-7071. EDELS PTY. LTD., 88 
King St. 25-1551. MAGNETIC SOUND, 387 George St. 29-3371. 

MELBOURNE: 

BRASHS, 108 Elizabeth St. 63-6701. 

40A Chapel Rd„ St. Kilda. 94-4202. 

BRISBANE: 

MODERN DICTATING SYSTEMS. S55 Stanley St. 4-5027. 

PERTH: * 

AUTO CONVERSIONS. 68 Robert St.. Como. 60-4027. 

CANBERRA: 

GREG. CUSACK PTY.. 28 Mort St.. Braddon. 4-0284. 


Australian Disfr" “on: 


IMlf=ilC 


T t 


AOAIHC /prr. Lria. 


329-331 PRINCES HIGHWAY, ST. JERS 51-7071 
868 PRINCES HIGHWAY, TEMPE 55-5981 


All Craig-Pioneer cartridge players are fully automatic and compatible with any typt of cartridge, and 
are manufactured by Pioneer Electronic Corporation, world leaders in high quality Hi-Fi equipment. 


THERE IS NOTHING LIKE AN ENDLESS LOOP CARTRIDGE. 


* IT'S RUGGED. CHILDREN CAN USE IT WITHOUT DAMAGE. 

* 

* IT'S COMPACT. WILL CONTAIN UP TO 4 L.P. 

* IT'S ENDLESS. PLAYS CONTINUOUSLY PROGRAMME AFTER PROGRAMME. 

* IT'S ECONOMICAL. WILL COST LESS THAN RECORDS. 

ALL THESE ADVANTAGES ALSO APPLY TO THE REPRODUCTION EQUIPMENT. 


FOR CAR OR BOAT 

Model 3104 the most advanced 
fully automatic mobile player 
complete with speakers $199.00 


dp 

"Live Sound 
Performance” 

X 

IN YOUR HOME OR BUSINESS 


68 


ELECTRONICS Australia, October, 1968 





























1 





A PREAMPLIFIER FOR 
ELECTRIC GUITARS 


With this simple little preamplifier, it is 
possible to play an ordinary electric guitar 
through any amplifier that has enough gain 
to work from a crystal or ceramic pickup. 
With it, the budding guitarist can gain all 
the practice he needs, without having to 
spend a lot of money initially on a separate 
amplifier and loudspeaker system. 


by Anthony Leo 


In fact, the preamplifier came into 
being because of a situation involving 
one of our staff members'. A young 
relative had come across an electric 
guitar which was available cheaply and 
which he felt he might be able to learn 
to play. 

However, being rather short of 
money, he was quite unwilling to be¬ 
come involved also in the purchase of 
a guitar amplifier, on the off-chance 
that he could use it. What he did 
have on hand was an ordinary record 
playing amplifier, with ample power 
for guitar practice, but not enough 
gain to work from the 20-odd milli- 
volt^of signal available from a typical 
instalment. 

Would it not be possible to make up 
a small preamplifier which would bring 
the signal from the guitar up to a 
suitable level t 0 drive the amplifier? 

On the assumption that other readers 
might possibly be faced with a similar 
dilemma, we decided to build up a 
preamplifier for the job. The require¬ 
ments were set down as follows: 

© The preamplifier would have to be 
self-contained and independent of the 
power mains or the power supply in 
the basic amplifier. This meant that 
it would have to be transistorised and 
work from a small battery, housed in¬ 
side the case. 


TT109 . BCI09 .SE4010 


OFF 


8.2K 


INPUT 


OUTPUT 
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Above, the com¬ 
pleted guitar pre¬ 
amplifier and, at 
left , the very 
simple circuit 
which it employs. 
The inside of the 
preamplifier is 
shown below, near- 


© Input impedance would preferably 
have to be 5OK or higher. 

® To boost the output from a guitar 
to the approximate level in a ceramic 
or crystal pickup channel, the pre¬ 
amplifier would need to have a gain 
of from 10 to 20 times. It would also 
have to be capable of accepting the full 
likely signal from a bass string, with¬ 
out overloading. 

® The preamplifier would not need 
provision for tone compensation, vib¬ 
rato or fuzz, at least in its present 
form. Its role would simply be to 
allow the would-be musician to learn 
the fundamentals without becoming in¬ 
volved in effects. Ordinary volume 
and tone control functions would be 
available from both the guitar and the 
basic amplifier. 

A circuit which meets these require¬ 
ments and which, at the same time, is 
simple and inexpensive, is illustrated 
on this page. It involves a single tran¬ 
sistor connected in a common emitter 


configuration, with degenerative feed¬ 
back in the emitter circuit and a “boot¬ 
strapped’’ bias divider to secure in¬ 
creased input impedance. The intrinsic 
voltage gain is about 18 times, assum¬ 
ing the use of a transistor with fairly 
high beta (i.e., current gain). 

Output could be taken directly from 
the 0.47uF capacitor coupling to the 
transistor collector but we have sug¬ 
gested the provision of a tab pot, 
which allows the gain of the preampli¬ 
fier to be varied to suit individual re¬ 
quirements. If the input circuit of the 
basic amplifier is prone to overload, 
or if the gain of the system overall 
is high enough to make volume con¬ 
trol settings critical, the tab preset 
pot. can be turned back as necessary. 

As presented, the preamplifier oper¬ 
ates from a 9-volt supply which, for 
convenience, can be a small battery 
with press-fit terminals. The supply 
voltage largely determines the signal 
voltage swing at the collector of the 


transistor and, in the circuit as shown, 
the maximum RMS output voltage is 
a little over 2V. This, in turn, means 
that the input voltage should not ex¬ 
ceed say, lOOmV, otherwise appreci¬ 
able distortion will result. 

However, the intrinsic gain of the 
preamplifier stage mav be decreased 
to six times by simply removing the 
emitter bypass capacitor, providing 
relatively distortion-free amplification 
for signals peaking up to 300mV. It 
is most unlikely that signals anything 
like this will be encountered from 
normal instruments, however. If they 
were, there would be no need for this 
preamplifier; such a guitar could feed 
straight into a pair of pickup ter¬ 
minals! 

We built the prototype preampli¬ 
fier in a small aluminium box measur¬ 
ing 4 x 2h x II inches. The compon¬ 
ents were wired on a small section of 
miniature resistor panel, while the tab¬ 
mounting potentiometer was secured to 
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You need a sub-miniature 
toggle switch. 


Bill, at the next board 
needs a rheostat.... 


Sam’s looking for 
a ©onnector. 


Harry wants a relay 


doe wants an 
indicator lamp 


HOLD IT! 

's the answer... 

ONE SUPPLIER 
ONE ACCOUNT 
FOR ALL THESE PRODUCTS 


CONDENSED PRODUCT LISTING 


CTS: Volume Controls, Potentio¬ 
meters and Rotary Switches. 

DYMO: Embossing Tools and Tapes. 
ELCO/VECTOR: Plugs, Sockets, 

Connectors, Matrix Boards and Kit' 
Set. 

IPCO: Pyrometric Recorders. 

I.R.C: Carbon Composition, Metal 
Glaze, Deposited Carbon, Metal Film, 
High Voltage and Wire Wound 
Resistors, Single Turn and Multi- 
Turn Precision Trimmers, Silicon 
Rectifiers, Zener Diodes and other 
Semi-Conductor Devices, Fixed At¬ 
tenuators, Rheostats and Sliders, 
Ceramic Capacitors. 


K.L.F: Pressure and Vacuum Gauges. 

LUMOLITE: Indicator Yamps — 
Neon, fluorescent and filament. 
MAGNETIC DEVICES: Relays and 
Solenoids. 

MURATA: Ceramic Filters, Piezo- 
Electric Tuning Forks, Ultrasonic 
Transducers and other Piezo-Electric 
Devices, Poslstors. 

MULON: Micro-Switches. 

N.K.K: Miniature. Sub-Miniature 

Toggle, Lamp Lighted Switches. 
HAMLIN: Reed Switches 
WESTINGHOUSE: IC’s 


ROBINSON-HALPERN: Transducers. 
ROTOTHERM: Thermometers and 
Temperature Controllers and Re¬ 
corders. 

SEALECTRO: ‘Press Fit' Terminals, 
‘Conhex’ Connectors and 'Sealed o 
board' programming boards. 
SCOPE: Soldering Tools and 

Devices. 

SCOTCH: Electrical and Recording 
Tapes. 

TELETRON: Plugs, Sockets, Terminal 
Stripes, A.P.O. Type Fuses, Tele¬ 
phone Plug and Socket, Relays and 
Solenoids. 


//^COMPONENTS PTY. LIMITED 

Formerly International Resistance Co. (A’sia) Pty. Ltd. 

THE CRESCENT, KINGSGROVE, N.S.W. 2208. TEL.. 50 01 1 1 
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the bottom of the box, with a hole 
provided for access to the screwdriver- 
slot adjustment. 

A bracket fashioned from scrap alu¬ 
minium serves to retain the 9-volt bat¬ 
tery, while a small slider type switch 
serves for the off-on function. The cur¬ 
rent drain is only about 0.5 milliamp 
and it will not matter much if anyone 
using the preamplifier forgets on occa¬ 
sions to switch it off. 

t Signal input to the preamplifier is 
via a standard phone socket, which 
seems to be the most usual connector 
for electric guitars. Output is via a 
length of shielded microphone cable; 
this should logically be terminated in 
a connector to suit the amplifier with 
which it is to be used. 

In the case of stereo record players, 
connection to both channels is desir¬ 
able in order to secure the full avail¬ 
able power output. In some cases 
connection to both channels will be 


available via a mono “tape input” 
socket; in other cases, output from the 
preamplifier will have to be bridged 
to both inputs. Naturally, the braid 
of the cable must go to the earthy 
side of the amplifier input system. 

Tested with typical amplifier sys¬ 
tems and a solid body guitar made 
locally by R. Moody and Co. Pty. Ltd., 
the preamplifier gave ample output for 
practice in the home with the guitar 
and amplifier volume controls about 
half on. There was no sign of over¬ 
load with the bottom string plucked 
hard, and enough gain to exploit 
novelty effects with the top string. 

Needless to say, the young would- 
be musician was delighted — though 
we didn’t call back to register the re¬ 
action of other members of the house¬ 
hold. He could practise with his 
guitar to his heart’s content for an 
additional outlay of three or four 
dollars. 


A DIFFERENTIAL AMPLIFIER 


iiiiMiimiimiiimimiimiimimmmiiiiiimmitiimnumimiMimi 


While experimenting with the guitar 
preamplifier just described, we took 
the opportunity of mocking up a type 
of stage which we have occasionally 
been asked for — a differential ampli¬ 
fier capable of accepting input from a 
circuit of which both sides are active 
and balanced with respect to earth. 
This kind of system is commonly em¬ 
ployed in professional audio equip¬ 
ment. 

As the name implies, a differential 
amplifier amplifies the difference be¬ 
tween two input signals. In addition, 
it can provide a degree of rejection to 
signals which are common to both in¬ 
puts — that is, a signal which appears 
at both of the balanced inputs with 
the same phase and amplitude. The 
ability to reject such signals is termed 
common mode rejection. 

The advantage of a balanced input 
providing common mode rejection is 
that it offers a degree of hum 
immunity, this being important where 
long connecting cables are necessary. 
Discrimination against hum is 
achieved by virtue of the fact that a 
hum signal will usually appear at both 
inputs in the same phase and so be 
cancelled by the differential action. The 


wanted signal from a microphone or 
other source is amplified in the normal 
manner. 

In professional circles, balanced in¬ 
puts are commonly fed to transform¬ 
ers which fulfil necessary functions 
such as: impedance step-up, impedance 
step-down, balance to balance, or bal¬ 
ance to unbalance. Because such trans¬ 
formers have to be above criticism in 
terms of frequency response and dis¬ 
tortion and effectively shielded against 
hum pickup, they are usually quite 
expensive. 

There iis therefore some incentive 
to devise an active stage using tran¬ 
sistors which will accept balanced in¬ 
put and provide unbalanced output 
(i.e. one side earthedi), and with some 
scope for meeting the needs of im¬ 
pedance and gain. The circuit herewith 
may prove useful on this score. 

In the circuit as shown, the degree 
of common mode rejection is deter¬ 
mined mainly by the size of the re¬ 
sistor common to the emitters of the 
input transistors. For complete rejec¬ 
tion of signals common to both inputs, 
the resistor would have to be infinitely 
Large. This is not practical, although 



conjunction with equipment having unbalanced input . 


a high order of rejection can be 
achieved by using an extra transistor 
as an emitter load with constant cur¬ 
rent char act eristidsi. 

For our purpose, however, we have 
simply used a 10K common emitter 
resistor in the interests of simplicity 
and economy. As presented, the pre¬ 
amplifier provides 30dB of common 
mode rejection. 

Directly coupled to the second tran¬ 
sistor in the differential pair is a 
PNP common emitter stage providing 
additional gain, maiding the total about 
220 times. Thus the input sensitivity 
will be a little more than ImV for a 
nominal output of 250 mV, 

Although differential amplifiers typi¬ 
cally have low input impedances (ap¬ 
proximately 2K for the present pre¬ 
amplifier) noise output tends to be 
higher than for a single-ended stage of 
similar voltage gain. However, the 
signal to noise ratio of the preamp, 
including the single ended PNP stage, 
is quite satisfactory at 48dB. 

As an option, we have provided an 
emitter follower stage for low output 
impedance. This stage can either be 
included or omitted depending upon 
the load requirements. For load im¬ 
pedances of greater than, say, 50K 
the emitter follower may be omit¬ 
ted, the load simply being coupled to 
the collector of the PNP transistor 
via a 0.47uF capacitor. 

Otherwise, the direct coupled emit¬ 
ter follower should be retained, pro¬ 
viding a low output impedance suffi¬ 
cient to accommodate load's of less 
than, IK. For lower load impedances a 
larger coupling capacitor is* required 
to maintain adequate low frequency 
response. 

The frequency response of the pre¬ 
amplifier is in fact 3dB down at 45 
KHz and at the low end, 30Hz. The 
total current drain of the preamp as 
presented is 5mA but, without the 
emitter follower stage, the drain is 
reduced to about 1.7mA. 52 


RESISTORS 

5 p.c. Tolerance — Top Grade. 

|/iW: 5c each or $4.00 per 100. 

»/ 4 \V: 4c each or $3.00 per 100. 

Quantity may be made up of any value 
between 1 ohm and 10 meg. Post free, 
Prompt service. 

KITSETS AUST. 

Box 176, P.O., Dee Why, 2099, N.S.W. 


GELOSO 


Transistorised pre-amp mixe 
G300V. Geloso makes a full 
range of P.A. gear. Send for 
Catalogue. 

Distributed by: 


PTY. LTD 

608 COLLINS ST.. 64 ALFRED ST.. 

MELBOURNE. MILSON’S POINT. 
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RADIO HOUSE PTY. LTD. 

306-308 PITT STREET, 6 ROYAL ARCADE & 760 GEORGE STREET, SYDNEY 


NEW MODELS ‘KAISE’ 



Volt, Ohm, Milliamp Meters, 
all with overload protection 
and mirror scale and test leads 
and instructions. 

Model 55 $20 30,000 o.p.v. 

Model 60 $25 50,000 o.p.v. 

Model 70 $22.50 30,000 o.p.v. 

Model 80 $18 20,000 o.p.v. 

Postage extra 50c. 
Double jewelled 2 % ± meter 
1% Stabilised film resistors 


LIMITED STOCK ONLY 


Model RH-10 


RANGES: 

DC Voltages: 0-10-50-500-1,000V. 

DC Voltages: 0-10-50-500-1.000V. 
at 2,000 Ohms V. 

AC Voltages: 0-10-50-500-1,000V 
at 2,000 Ohms V. 

DC Current: 0-500uA 0-500 mA. 

Resistance: 0-10K-lMeg; 60 ohms, 
6K ohms at centre scale. 

Capacitance: 25uuF to luF, in 
two ranges. 

Decibels: 20 to plus 36db, two 
ranges. 

Output: 0-100V in four ranges. 

Size: 5in x 3iin x liin. 

Weight: 13oz approx. 

Price $10,75. Postage 50c to $1 
extra. 




Photo-electric Alarm operates when beam of 
light across entrance, 18 feet maximum, is broken 
by intruder. No wires or moving parts. This 
magic eye can be connected to a bell or light to 
announce the entrance of visitors, etc. 240 V. 
mains required. 

$39.00 or $40.00 posted. 


MULTIMETER TESTERS 


Model RH-50 

Modern Design, 33 Micro- 
Amp Meter. 

30,000 Ohms per Volt D.C. 

13,000 Ohms per volt A.C. 

1 p.c. Multipliers and Shunts 
used. 

Printed circuit. 

Clear Scale, rugged moulded 
case. 

SPECIFICATIONS: 

DC VOLTAGES: 0-0.25-1-2.5 
-10-25-100-250-500-1,000 V 
at 30,000 ohms per volt. 

AC VOLTAGES: 0-2.5-10-25- 
100-250-500-1,000 V at 
15,000 ohms per volt. 

DC CURRENTS: 0.05-5-50- 
500 mA, 0-12 A. 

Resistance: 0-60K-6M-60M 

(350, 35K, 350K at mid¬ 
scale). 

Decibels: Minus 20 to plus 56 
dB (0 dB equals 1 mW, 600 
Ohms). 

Audio Out: Capacitor in series 
with AC Volt ranges. 

Short Test: Internal buzzer. 



Price $31 

With leather case, $38.00. 
Postage 50c to $1 extra. 


Accessory: 1 pr. heavy test 
leads. 

Batteries: 1 (1.5 V), 1 (15V). 
Size: 3 5/16” x 6 5/16” x 
2i”. 

Weight: 1.41b approx. 


NEW MODEL A-10 MULTIMETER 
AND SIGNAL INJECTOR 


With Test Leads and 
Injector Probe 



SPECIFICATION: 6in x 

2Viin scale. 

DC Voltage: 0-0.5. 2.5, 10. 
50. 250, 500, 1,000 V at 
30,000 o.p.v. 

5.000 and 25,000 V at 
10,000 o.p.v 

AC Voltage: 0-2.5, 10, 50, 
250, 500, 1,000 V at 

10,000 o.p.v. 

Volume Level In Deelbelf. 
DC Current: 0-50 uA. 1, 
50, 250 mA, 0-1 and 10 
amps. 

AC Current: 0-1, and 10 
amps. 

Resistance: 0-10K, 100K, 

1M, 100 Megohms. Sig¬ 
nal Injector Output Jack. 
Zenor Diode Overload 
Protection, 

Price $54.00 


“RIAM” Swiss- 
made battery-operat¬ 
ed Vibratory Massa- 
ger comes complete 
with two batteries, 
three applicators 

and instruction 

sheet. 

$8.50 or $9.00 
posted. 






BOOK TYPE 

The latest model portable Tape-re¬ 
corder. 4 transistor, 3in Reels, 2 
track. Instruction manual. Size 10iin 
x 7in x 1 Tin. 

Just open the book and record. Sup¬ 
plied complete with tape, microphone 
and batteries. Special discount price: 

$19.95 posted anywhere. 



“CONION” transistorised SIREN 
ALARM can be used for personal pro¬ 
tection or as a burglar alarm. Loud 
siren sounds for 20 minutes when cord 
is disturbed. Pocket size, easily con¬ 
cealed. 

$11.75 complete. Posted, $12.00. 



ALL TRANSISTOR RADIO 

Phonograph. Complete 

$45.00 
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Power Supplies For Transistors 
In Valve Equipment 


When transistor circuitry is to be incorporated into equip¬ 
ment originally or predominantly using valves, provision 
must usually be made for a suitable low-voltage power 
supply. Described in this brief article are some of the many 
possible approaches. 

by Jamieson Rowe 


Possibly the simplest means of 
obtaining a suitably low supply voltage 
is a resistive voltage divider connected 
to the HT line, as shown in figure 
1(a). However, in general thfis approach 
can only be used where the current 
drain of the transistor circuitry is 
quite modest, where the HT power 
supply circuit of the valve equipment 
is capable of supplying the additional 
current involved. 

With this circuit the v'alues of the 
two divider resistors R1 and R2 are 
determined both by the voltage and 
current requirements of the transistor 
circuit, and by any further require¬ 
ments regarding loading regulation, 
ripple filtering or signal decoupling 
(note that the line voltage regulation 
remains fixed and equal to that of the 
HT voltage supply). 

Broadly speaking the ratio of the 
two resistors determines the output vol¬ 
tage, while their absolute values both 
directly determine the ripple filtering 
and decoupling, and inversely deter¬ 
mine the loading regulation. Low 
values give good regulation but poor 
filtering and decoupling, and vice- 
versa. It should also be borne in mind 
that low resistor values give increased 
loading of the HT line. 

From theory the effective output cir¬ 
cuit of a simple resistive divider may 
be represented by a battery whose vol¬ 
tage is a fraction of the HT voltage 
given by R2/(R1 -j- R2), in series 
with >an AC generator whose output is 
a similar fraction of any signal or 
ripple on the HT line, together with a 
series resistance equal to the value of 
R1.R2/(Rl + R2). The latter com¬ 
ponent will determine the load regula¬ 
tion of the divider, and also in con¬ 
junction with capacitor C the ripple 
filtering and decoupling. 

For typical applications in which the 
load current is modest and ripple of 
minor concern, a convenient rule of 
thumb is to allow resistor R2 to draw 
a current equal to that of the transis¬ 
tor circuit load. This permits simple 
calculation of R2, whose Value will be 
given by the load voltage V divided 
by the load current. Similarly R1 may 
be found by dividing the difference 
between the HT and transistor load 
voltages (HT-V) by twice the load cur¬ 
rent. 

Capacitor C may be an electrolytic 
type with a value as large as necessary 
to satisfy filtering and decoupling re¬ 
quirements, and with a working vol¬ 
tage rating equal to or exceeding V. 
The resistors should have dissipation 
ratings adequate for the job, of course; 


the dissipation of R1 will be given by 
(HT-V).21, where I is the load current. 

In cases where the loading regula¬ 
tion, line voltage regulation or filter¬ 
ing performance cf a simple resistive 
voltage divider is inadequate it may 
be found necessary to employ a zener 
diode divider circuit as shown in 
figure 1(b). Here the lower divider 
resistor is effectively replaced by a 
zener or “breakdown” regulator diode 
Z, whose terminal voltage remains sub¬ 
stantially constant for a range of cur¬ 
rent values. As the diode is connected 


Four possible 
methods of 

obtaining a few 
milliamps of sup¬ 
ply current for 
transistors from 
existing circuitry 
in typical valve 
equipment. 
Method (b) 
would have an 
advantage in very 
high gain equip- 
m e n t where 

“motor- boating” 
might be a prob¬ 
lem due to coupl¬ 
ing through the 
power supply 

line. 


HT 


RI 


R2 


(a) 



(c) 


directly across the transistor circuit 
load, the load voltage may therefore 
be stabilised. 

Naturally enough the zener diode Z 
is chosen to have a nominal “regula¬ 
tion plateau” voltage equal to the re¬ 
quired transistor circuit supply voltage 
V. The value of resistor R is then 
determined, using one of two 
approaches depending upon the circuit 
parameters of major interest. 

If the current drain of the transistor 
circuit load is substantially constant, 
and the main concern is to stabilise 
its supply voltage despite variations in 
the main HT voltage, then R should 
have a value such that Z still remains 
in the breakdown state when the HT 
voltage is at its minimum value. Typi¬ 
cally this will mean that R will have a 
value equal to (HTmin —V) divided 
by a current of about 3 or 4 milliamps 


larger than the lead current. Naturally 
Z will have to be a device capable of 
dissipating the appropriate maximum 
power when the HT is at its maximum 
value. 

On the other hand if the HT supply 
is substantially constant while the load 
current is subject to variations, then R 
should have a value such that Z still 
remains in the breakdown state when 
the load current is a maximum. In the 
typical case this will give a value for 
R of (HT—V)/I, where I is a current 
about 3 or 4 milliamps larger than the 
maximum load current. As before, the 
zener will have to have a dissipation 
rating 'adequate for the maximum dissi¬ 
pation condition, which will in 
this case be when the load current is a 
minimum. 

The loading regulation of a zener 
diode divider will tend to be 
significantly better than that of a 
simple resistive divider, due to the 
stabilising action of the zener diode. 
The latter also gives a significant meas¬ 
ure of line voltage regulation, together 


HT 




Figure I 


with intrinsic ripple filtering and signal 
decoupling. 

As a result of the ripple filtering 
and decoupling action of the zener 
diode itself, capacitor C may not be 
required in less critical applications; 
however, when used it will give 
improved performance. Note that in 
contrast with similar regulator circuits 
employing gaseous discharge tubes, 
there is in general no tendency for a 
circuit of this type to produce relaxa¬ 
tion oscillations. 

In some types of valve equipment, 
provision of simple or zener HT volt¬ 
age dividers may be rendered unneces¬ 
sary as a result of the availability of 
low voltages at power valve cathodes. 
Where only moderate currents are re¬ 
quired, such points can provide a 
convenient and quite satisfactory 
source of low voltage supply, as illus- 
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Ferrograph 
quality 
Ferrograph 
reliability 
Ferrograph 
fidelity plus a 


unique 


combination of 30 features 

Ferrograph New Generation Series 7 

Available in Mono, and in Stereo, with and without power amplifiers; with 30 features which market re¬ 
search has proved you want. Prices from $507.00. 


1. An entirely new design—with facili¬ 
ties resulting from a study of users’ needs 
gathered over 17 years. 

2. Modern styling of great functional dig¬ 
nity. 

3. All silicon solid-state electronics with 
FET input stages and wide input overload 
margins. 

4. Vertical or horizontal operation. 

5. Unit Construction: The 3 individual 
units i.e. tape deck, power unit and am¬ 
plifier complex are mounted on a single 
frame easily removable from cabinet for 
service or installation in other cabinets 
or racks. 

6. 3 motors (no belts). 

7. 3 tape speeds. 

8. Variable speed spooling control for 
easy indexing and editing. 

9. Electrical deck operation allowing 
pre-setting for time-switch starting without 
need for machine to be previously power¬ 
ed. 

10. Provision for instantaneous stop/start 
by electrical remote control. 


TRADE ENQUIRIES INVITED 
SEND FOR FULL DETAILS TO 


11. Immediate access head block for 
editing and cleaning. 

12. Single lever-knob operation with pause 
position. 

13. Independent press-to-record button 
for safety and to permit click-free record¬ 
ings and insertions. 

14. Adjustable reel height control. 

15. Damped tension arms for slur-free 
starting. 

16. 8iin reel capacity. 

17. Endless loop cassette facility. 

18. Provision for signal operated switch¬ 
ing units. 

19. Internal loud speakers (2) — 1 each 
channel on stereo, 2 phased on mono. 

20. 4 digit, one-press re-set, gear-driven 
index counter. 

21. 2 inputs per channel with independent 
mixing (ability to mix 4 inputs into one 
channel on stereo machine). 


22. Signal level meter for each channel 
operative on playback as well as record. 

23. Tape/originai switching through to 
output stages. 

24. Re-record facility on stereo models 
for multi-play, echo effects, etc., without 
external connections. 

25: Meters switchable to read 100 kHz 
bias and erase supply with accessible pre¬ 
set adjustment. 

26. Three outputs per channel i.e. (1) 
line out — level response. (2) line out— 
after tone controls. (3) power output— 
8-15 ohms. 

27. Power output 10W RMS per channel. 

28. Independent tone controls giving full 
lift and cut to both bass and treble each 
channel. 

29. Retractable carrying handle permit¬ 
ting carrying by one or two persons. 

30. Available in several alternative pre¬ 
sentations. 



Sole Australian Distributor: Leroya Industries Pty. Ltd., 672 Hay Street, Perth, Wi. 
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trated in figure 1(c). In most cases 
the voltage available at a power valve 
cathode is well regulated and filtered, 
due both to the low impedance of the 
cathode components and to the high 
effective impedance of the valve itself. 

When the current required by the 
transistor circuit load is slight com¬ 
pared with the power valve cathode 
current, this type of supply need typi¬ 
cally consist of nothing more than a 
simple R-C filtering and decoupling 
circuit, as shown. The value of the 
resistor R will be dictated largely by 
the allowable voltage drop, which will 
depend in turn upon the available cath¬ 
ode voltage and the required transistor 
supply voltage. Once the value of R has 
been fixed, the value of capacitor C 
may then be determined on the basis 
of adequate decoupling and ripple 
filtering. 


valve bias for the current required. A 
bypass capacitor at the grid also pro¬ 
vides a significant measure of ripple 
filtering and signal decoupling, as a 
result of the familiar cathode-follower 
action. 

Naturally enough the valve selected 
for use in such a circuit will need to 
be capable of tolerating the power dis¬ 
sipation involved, which will be equal 
to (HT-V). I where I is the load cur¬ 
rent. Apart from this requirement, the 
valve should also have a fairly high 
transconductance and low plate resist¬ 
ance if the transistor supply is to be 
well regulated and filtered. 

Any of the four power supply ap¬ 
proaches thus far described will in 
general only be suitable where the HT 
supply of the existing equipment has 
sufficient capacity to supply additional 
current. In equipment where this is 


r-VM- % -WW-J- 

5? 6 3 V c ■" 100 

gNOM, c jjovw j 


NOM. 

9V 


► + V 


Simple half-wave 
circuits for heater 
wiring which is 
earthed by one 
side . Output can 
be positive or 
negative as 
desired. 



for very low current applications, or 
where ripple and poor regulation are 
of little consequence. The peak DC 
output voltage developed across, the 
reservoir capacitor C is approximately 
9V, so that any R-C filtering used 
will provide a load voltage of less than 
this figure. 

The addition of a further diode and 
‘'bootstrap” reservoir capacitor to the 
simple half-wave circuit produces the 
half-wave doubler circuit of figure 
2(b). Here the peak output voltage 
generated across the output reservoir 
capacitor is approximately double the 
previous value, or roughly 18V. Hence 
although the regulation and ripple 
characteristics of this circuit tend to 
be rather similar to the previous cir¬ 
cuit, the higher inital output voltage 
typically allows the use of more exten¬ 
sive R-C filtering. 

It may be noted that the circuits of 
figure 2(a) and (b) both incorporate a 
fixed resistor in series with the con¬ 
nection to the heater winding. The pur¬ 
pose of this resistor is to limit the 
amplitude of the switch-on current 
surge through the diode(s), which surge 
occurs when power is first applied to 
the uncharged reservoir capacitors. 

Calculation of the resistor value is 
based upon knowledge of the surge 
current rating of the diode(s) in use. 
As the effective AC supply resistance 
of the transformer heater winding will 
in general be negligibly low, a con- 


Figure 2 


(b) 


If the current drain of the transistor 
circuit load will represent a significant 
proportion of the existing cathode 
current, it will generally be necessary 
to replace the existing cathode resistor 
with one of higher value, to maintain 
the same effective resistance between 
cathode and earth. If this were not 
done, the valve operating point would 
tend to change, possibly upsetting its 
operation. 

The value of the new cathode re¬ 
sistor can easily be found using Ohm’s 
law, as the new value will simply be 
that which develops the original cath¬ 
ode voltage when the available current 
is diminished by an amount equal to 
the transistor circuit load current. 

In the limiting case, where the 
transistor circuit current is sufficient 
to equal the original cathode cur¬ 
rent, the cathode resistor will no long¬ 
er be required; however, it should be 
realised that the latter situation may 
involve problems if the drain of the 
transistor circuitry tends to vary ap¬ 
preciably. In such cases it may be 
necessary to employ a zener diode in 
place of the cathode resistor, to main¬ 
tain a constant cathode voltage. 

Equipment in which no suitable 
power valve stages are available for 
the foregoing approach may alter¬ 
natively permit the addition of a 
simple valve “series regulator” circuit 
of the type shown in figure 1 (d). 
Here the valve is effectively operated 
as a cathode-follower stage, a resistive 
voltage divider pegging the grid at a 
potential greater than the required 
transistor supply voltage by an amount 
which will provide the appropriate 



These full-wave 
circuits for 
centre - tapped 
6.3 V windings 
would have a 
special appeal if 
used in conjunc¬ 
tion with a small, 
centre - tapped 
12V transformer . 



) NOM. 

V + 4.5V 
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+ 
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Figure 3 


(b) 


-VvW- 


, too 

'6VW 


r 

i 


not the case, it may be necessary to 
derive the supply for the transistor 
circuitry from the AC heater line, 
using a circuit perhaps similar to those 
illustrated in the remaining diagrams. 

In figure 2 (a) and (b) are shown 
rectifier circuits suitable for equipment 
having a 6.3V heater line in which 
one side of the line is earthed. The 
circuit of (a) is for a simple half-wave 
supply, while that of (b) is for a half¬ 
wave voltage doubler supply. Although 
both are shown as arranged for earth¬ 
ing of the output negative polarity, 
either may be adapted to produce an 
output of opposite polarity simply by 
reversing the connections of the diodes 
and electrolytic capacitors. 

The simple half-wave circuit of 
figure 2(a) tends to have high 50Hz 
ripple, together with rather poor regu¬ 
lation. This makes it suitable mainly 


venient assumption is that upon switch- 
on, the reservoir capacitor(s) are an 
effective short-circuit, with the only 
circuit resistance provided by the surge 
limiting resistor. The value of this resis¬ 
tor should thus be equal to or greater 
than the value 9/1, where 9 represents 
the approximate peak value of the 
6.3V transformer secondary voltage, 
and I is the surge current rating of 
the diode(s) employed. 

The value of 100 ohms shown in 
the diagrams may thus be seen to be 
appropriate for diodes having a surge 
current rating of approximately 90mA, 
which figure is typical for many of 
the small glass-package germanium and 
silicon devices which lend themselves 
for use in low-current supplies. Natur¬ 
ally if diodes of higher rating were 
used, the resistor value could be re¬ 
duced proportionally; for silicon metal 
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HI-FI STEREO EQUIPMENT 
B f CLASSIC 



Based on the R. & H. Paymaster 118 and 101 Amplifiers with these added features: 

e Loadnesi control giving bass boost at low volume. 9 Calibrated dial available for all States showing main stations in 

© Scratch Filter. larger type. 

« Provision for tape recorder with aeparate record-play switch. 9 Fully guaranteed. 

SPECIFICATIONS COMMON TO BOTH UNITS 


• Inbuilt high gain tuner with a frequency coverage of 530 to 1,600 K .C • EH84 tuning indicator giving accurate tuning with ease. • Two- 
channel tone control stage with separate bass and treble controls. • Input facilities with switching for pick-up and stereo or mono tape recorder 
for record or play back, o Chassis is plated and mounted in attractive and durable metal case finished in grey _with control panel in black and 


silver with matching knobs. • Valves used:—4 6GW8, 12AX7 or 12AU7, 6AN7, 6N8, EM84 and 2 0A21O diodes. Dimensions IS'/z” x SVi" x 11”. 


11* UNIT WITH TUNER 

• Output 8 watts per channel <16 watts). 

• Incorporating Ferguson type O.P. 412 grain oriented output trans¬ 
formers giving a frequency response of 20 to 30,000 cycles. 

$115.50 

11* AMPLIFIER WITH GARRARD CHANGER, 

AND HI-FI SPEAKERS 

Type 50 Mk II changer fitted with 9TA Sonatone ceramic cartridge and 
diamond stylus and two Magnavox 8WR or Rola 8CM. 8in Hi-Fi 
speakers. 


$172.00 


101 UNIT WITH TUNER 

• Output 11 watts per channel (22 watts). 

9 Incorporating Ferguson type O.P. 447 grain oriented output trans¬ 
formers giving a frequency response of 20 to 30,000 cycles. 

$119.50. 

101 AMPLIFIER WITH GARRARD CHANGER 
AND HI-FI SPEAKERS 

Type 60 Mk II changer fitted with Sonatone 9TA ceramic cartridge and 
diamond stylus and two Rola 12PX 12in speakers or two Philips 9710 
dual cone Hi-Fi 8in speakers. 


FREIGHT EXTRA. 


$206.00 


NEW AMPLIFIERS AND TUNERS BASED ON THE PLAYMASTER 106 AND 107 


107 AMPLIFIER AND 
TUNER 
$79.50 

FREIGHT EXTRA 




106 


107 AMPLIFIER 

• Output 5 watts per 


to o ole 6’ey 


AMPLIFIER AND 
TUNER 
$104.00 

FREIGHT EXTRA 


channel (10 watts). 
Ferguson output trans- 
, formers with a re¬ 
sponse of 20 to 30,000 
cycles. 


• Valves used: 
6AN7. 6N8. 2— 

12AT7, 2—6BQ5, and 
6CA4 rectifier. 


106 AMPLIFIER 
© Output 8 watts per 
channel (16 watts). Fer¬ 
guson grain oriented out¬ 
put transformers with a 
response of 20 to 30,000 
cycles. 

• EM84 tuning Indicator. 


THE 


SPECIFICATIONS COMMON TO BOTH UNITS 

Inbuilt high-gain tuner with a frequency coverage of 530 to 1.600KC. 

Two-channel tone control stage with separate bass and treble controls. 

Switching facilities for pick-up and stereo or mono tape recorder for record or play-back. 

Loudness control giving bass boost at low volume. 

Chassis plated and mounted in attractive metal case finished in grey with control 
panel in silver and black with matching knobs and switches. 

Dimensions: 13Win x 5 l Ain x llin. 

Fully guaranteed. 

ABOVE AMPLIFIERS SUPPLIED WITH THE NEW GARRARD 1,000 CHANGER WITH RONETTE CARTRIDGE 
AND TWO MAGNAVOX 8WR OR ROLA 8CMX HI-FI SPEAKERS 


9 Valves used 6AN7 
6N8. 12AU7 or 12AX7. 

4—60 W8 and 2— OA210 
rectifier*. 


107 — $124.75 


FREIGHT EXTRA 


106—$149.25 


NEW ALL-TRANSISTOR A.M. TUNER WITH PRE-AMPLIFIER 



Suitable for use with all valve transistor Hi-Fi amplifiers, tape recorders or 

P.A. amplifiers. 

SPECIFICATIONS 


Frequency coverage 530 to 1600 K.C. Inbuilt aerial, provision for external 
aerial. 240 volt A.C. operation. Dimensions 105 x 6in x 3 i in. Output 
caa variable from 50mv to 1.5 volt. 

4>T^t.UU Post and Packing. N.S.W., $1.50. 


HB 


. ' ^omwcic mi OI puris less v^uoinei out 

• / including Speakers. Inductance. Conden¬ 

ser. Resistor, Innabond and Speaker 
silk. 


PLAYMASTER 
BOOKSHELF LOUD 
SPEAKER SYSTEM 

Complete unit, built, wired and polished 
in walnut, teak or maple. 


$30 


Post and packing: 

N.S.Ww $1.50, Interstate $2.50. 

Complete kit of parts less Cabinet but 


CABINET 
DIMENSIONS 
’ x 12” x 7” 


$17.50 each p f I .^ xl ' , rx klnf 

Available 7W or 15 ohm Impedance. 


THE NEW MULLARD 
BOOKSHELF MIN! 
SPEAKER UNITS 

As featured in “Mullard OuUook,'’ 
April, 1966. issue. 

These units designed by Mullard and Magna¬ 
vox engineers compare favourably with im¬ 
ported B/S Speakers costing more than twice 
the amount and are ideal where space is 
limited. Incorporates the Magnavox 6WR 6in 
Speaker and the new 3TC Mk. II tweeter 
frequency response. 50 to 18.000 cycles. 
Power rating max. 8 watts. Polished in rose¬ 
wood. teak, maple or walnut. 

Available in IVa or 15 ohm Impedance. 

$27.00 each 

Post and packing; N.S.W.. $1.50; Interstate 
$2.50. 


CABINET 
DIMENSIONS 
14” x 8” x 8 



CLASSIC RADIO 

245 PARRAMATTA ROAD, HABERFIELD, N.S.W. PHONE 798-7T45 
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-—or epoxy-encapsul'ated devices hav- 
ing an average current rating of 
500mA-lA and a typical surge rating 
of 5A, a value of 2.2 ohms would be 
in order. 

Although there may be a natural 
temptation to give the surge limiting 
resistor a value larger than that suf¬ 
ficient to limit the surge current within 
the diode ratings, this is not necessary. 
In fact it will generally be undesirable, 
because increasing the resistor will 
degrade the potential loading regulation 
of the supply. 


As before the circuits are fitted with 
surge limiting resistors, in this case 
having a value of 47 ohms to permit 
a maximum diode surge current of 
90mA. Lower values may of course 
be used with diodes having higher 
surge ratings. 

There will no doubt be cases where 
higher DC supply voltages than are 
provided by the circuits of figure 3(a) 
and (b) must be derived from a centre- 
tapped 6.3V heater line. In such cases 
the circuits shown in figure 4 may 
prove useful, particularly where only 


The actual current levels at which 
each voltage will have fallen by a par¬ 
ticular proportion will depend largely 
upon the size of the reservoir capaci¬ 
tors, and also to a lesser extent upon 
the value of the surge limiting resis¬ 
tors) and the regulation of the trans¬ 
former heater winding. Hence to obtain 
as close to the peak output as possible 
from each circuit, it will be necessary 
to use the largest feasible values for 
the reservoir capacitor(s), and to use 
no larger value for the surge limiting 
resistor(s) than is strictly necessary. ^ 


Novel arrange¬ 
ments which give 
a peak or un¬ 
loaded DC out¬ 
put approximately 
equal to 1.5 times 
the peak value of 
the AC supply 
circuit. They 
would be suitable 
for situations 
where voltage 
and hum level 
were not critical 
factors. 



Fairly obviously the circuits shown 
in figure 2(a) and (b) will be of limited 
use in equipment where the 6.3V 
heater line has an earthed centre-tap, 
because in this case they will provide 
peak output voltages of only 4.5V and 
9V respectively. In such equipment it 
will therefore generally be necessary to 
employ other rectifier circuits, possibly 
those illustrated in figure 3. 

In figure 3(a) is shown a full-wave 
circuit. While this will only provide 
a peak voltage output of 4.5V across 
the reservoir capacitor, the full-wave 
action results in somewhat improved 
regulation and reduced ripple 
amplitude (also twice the frequency, 
at 100Hz) compared with the half¬ 
wave circuit. Hence it is often quite 
feasible to employ such a circuit to 
deliver well-filtered 3V DC to a pre¬ 
amp or similar circuit, whereas this is 
usually not possible with the half-wave 
circuit. 

Although the circuit configuration 
shown produces a DC output having 
the negative polarity at earth potential, 
the alternative positive-earth arrange¬ 
ment can be provided as before simply 
by reversing the polarity of the diodes 
and capacitor(s). 

In fact there is no reason why posi¬ 
tive-earth and negative-earth full-wave 
circuits cannot be connected to the 
same heater winding, and this is shown 
in figure 3(b). From the diagram it 
may be seen that the circuit then 
becomes virtually a “full-wave bridge,” 
in which the DC output is inherently 
centre-tapped with respect to earth. 
The resultant +4.5V and —4.5V sup¬ 
plies may typically be used for pre¬ 
amplifiers, logic gates and other control 
circuitry. 


moderate current drains are involved. 

The basic circuit shown in figure 
4(a) may be regarded as a half-wave 
“voltage one-»and-a-halfer,” for it com¬ 
bines some of the features of both 
the simple and voltage-doubling half¬ 
wave circuits. During one AC half¬ 
cycle it charges up reservoir capacitor 
Cl via diode D1 to the peak value of 
the full-6.3V secondary voltage — i.e., 
to approximately 9V. Then during the 
next half-cycle the capacitor voltage 
is effectively added to the voltage pro¬ 
duced by half the heater winding, and 
fed vlia diode D2 to charge up reservoir 
capacitor C2 to a peak value of some 
13.5V. 

Although shown in the/ form which 
delivers output having earthing of the 
negative polarity, this circuit as with 
the others described may easily be 
arranged to produce positive-earthed 
output simply by reversing the polarity 
of the diodes and the electrolytic 
capacitors. And as with the circuit of 
figure 3(a), there is no reason why the 
two versions of the circuit cannot be 
connected to a single heater winding, 
as shown in figure 4(b). As may be 
seen this arrangement provides a 
simple and convenient method of pro¬ 
viding both -f 13.5V and —13.5V for 
differential amplifiers and similar 
circuitry. 

In closing it should be noted that 
the output voltages shown for each of 
the circuits given in figures 2, 3 and 
4 are the “peak” values, which corre¬ 
spond to the situation where the cir¬ 
cuits concerned are lightly loaded. With 
increasing loading, the voltages will 
generally fall fairly rapidly to approxi¬ 
mately 0.6 of the values shown, there¬ 
after falling less rapidly. 


WANTED TO BUY 

SELSYN (MA6SLIP) TRANSMITTERS, 2" 

We offer $5.00 each. 
EILCO, BOX 67, P.O., 
Norwood, S.A. 5067. 

NOTE: We cannot use Receivers, Hunters, 
or Coincidence Units. 


ELECTROLYTIC CAPACITORS 

Miniature Type. Top Grade. 


25 

v.w. 


10 

V.W. 

5mf 


16c 

5mf . 

. 12c 

lOmf 


18c 

1 Omf 

. 13c 

25mf 


20c 

25mf 

. 14c 

50mf 


21c 

30mf . 

. 15c 

lOOmf 


25c 

50mf . 

. 17c 

200mf 


29c 

lOOmf . 

. 19c 

500m f 


40c 

200mf . 

. 25c 

lOOOmf 


60c 

500mf . 

. 33c 


Prompt 

Service. 


Pack 

and 

post 

10c any 

order. 


For resistor prices see the classified section. 

KITSETS AUST. 

Box 176, P.O. Dee Why, 2099, N.S.W. 


ALWAYS RELY ON R.D.S. 


SPECIALS FOR OCTOBER 


R 

D 

S 


Parts available for following 
Projects:— 

Trans. RF Test Osc., March 


’68.$36.62 net. 

Trans. Audio Osc., Sept. 
’65. $36.73 net. 


Preamp, for Mag. P.U. and 
Tape Heads, Oct. ’65, 

$12.44 net 
Mullard 10/10 Trans. Amp. 

$69.66 net. 


Three Trans. Receiver using FET 
Detector, March ’68 . $30.36 net 
Mullard 10/10 Kit (Valve) $107.72 net 
P/M 116 40w Guitar Amp. June ’67. 

$71.38 net. 

P/M 117 60w Guitar Amp, July ’67. 
^ $79.06 net 

P/M 108 Stereogram, Oct. ’64 
„ . $92.91 net 

Service Station Tacho. with Dwell 

Angle, Oct. ’64. $40.83 net 

1966 3in CRO.$115.23 net 

P/M 115 lOw/lOw Trans. Amp., April 

•’67.$104.05 net. 

Magnet P.U. for P/M 115, May ’67 
$12.63 net 

1968 catalogues now available. 

The Independent Wholesaler 
RADIO DESPATCH SERVICE, 
Radio and Electrical distributors, 
869 GEORGE STREET, SYDNEY. 

Cnr. George and Harris Streets. 

Phone 211-0816, 211-0191. 

Open Saturday mornings. 
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40 Watt & 60 Watt Instrol'Playmaster 

GUITAR AMPLIFIERS g 

All parts now available 


.v» 


Like all Instrol-Playmaster kits, the 116 and 117 
Guitar Amplifier Kits are complete in every 
detail, down to the last nut and bolt, and pre¬ 
cisely to “Electronics Australia” specifications. 
Chassis is ready drilled, cadmium plated and fin¬ 
ally passivated to avoid fingermarking. The 
front label is beautifully finished with black let¬ 
tering on silver-white background. Kits for both 
the 116 and 117 include extras such as 3 inputs 
(circuit included), vibrato and extra treble pull 
switches, and foot switch complete with chrome 
housing. 



* 


v« 

w PRICE 

40 Watt complete kit of parts. $84.36 

40 Watt built and tested . $91.49 

60 Watt complete kit of parts. $92.31 

60 Watt built and tested ... $98.83 

(Freight extra) 

All parts available separately if required. 

Chassis only . $4.60 (plus 75c postage) 

Front Label. $2.80 (plus 20c postage) 

Fuzz Box Kit .. .. $12.95 (plus 75c postage). 



The new INSTROL-PLAYMASTER 
115 SOLID STATE STEREO AMPLI¬ 
FIER (“Electronics Aust.,” April-May, 
1967). 

A fully transistorised 10 Watt Stereo 
Amplifier using the latest F.E.T. high- 
efficiency transistor!. 


Crystal/Ceramic Kit .$95.00 

Magnetic kit extra.$10.50 


Postage Extra. 


TEST EQUIPMENT 
KITS 

We specialise in kits 
and special compo¬ 
nents for all “Elec¬ 
tronics Australia” 
test equipment kits. 
Send coupon for 
free catalogue. 



Millivoltmeter 
Resonance Meter 
Audio Oscillator 

V.T.V.M. 

R.C. Bridge .. .. 
Frequency Meter 
Audio Generator 


Jan., 65 $46.19 

Nov., 65 $54.21 
Sept., 65 $41.92 

Feb., 66“ $57.51 
May, 66 $40.99 
July, 66 $46.52 
Feb., 67 $34.12 
May, 66 $125.99 


3” C.R.O. 

Impedance Meter March, 65 $37.16 
Postage extra on all kits. 



ELECTRONIC TOOL KIT 


INSTROL-PLAYMASTER 106 AMP/ 
TUNER (“RTV and H." Dec., 1963). 

A high-quality amplifier/tuner with all 
stations clearly marked on dial. Ampli¬ 
fier 10 watts per channel. 

Kit of Parts.$96.50 

Postage Extra. 


INSTROL PLAYMASTER STEREO 
AMPLIFIER No. 118 
(“Electronics Australia,” July, 1967) 

Kit of Parts (Less Case) .. $82.53 

With Metal Case. $86.53 

Magnetic Pre-Amp Kit .. .. $16.15 

Postage Extra. 


INSTROL-PLAYMASTER 
120 CONTROL UNIT 

(“Electronics Aust,” Feb. 68) 

A versatile, hybrid control unit 
which can accommodate crystal, cer¬ 
amic or magnetic pick-up cartridges. 
Incorporating input/output facilities 
for use with tape recorders. 

Kit of Parts .. $44.41. 

Postage Extra. 


For Servicemen and Hobbyists. 

Comprises:— 

1 Soldering Iron 240V (Aust.); 1 Set 3 
Spanners; 1 Coil Resin Cored Solder; 
1 Pair standard pliers; 1 Pair Long 
Nose Pliers; 1 Pair Side Cutters; 1 Pair 
Tweezers; 1 Screw Driver Set; 2 Screw 
Driver Bits; 1 Philips Driver Bit; 1 
Pointed Awl; 1 1-8 Spintite. 

Complete in attractive zip-fastened 
carrying case. 

Price $11.00, Plus Reg. Post, $1.00. 



Paymaster Designs are also available 
Completely Built and Tested. 


INSTROL PRINTED CIRCUIT 
BOARDS 

High-quality, pre-fluxed boards to suit 
the 115 Amp. Clearly printed on 
reverse side with component location 
map. Easy to assemble. 


PRICE 

Crystal Pre-Amp. $2.00 ea. 

Main Amp (2 required) .. $1,68 ta. 
Magnetic Pre-Amp .. .. $1.60 ea. 
(add 10c for postage) 


Post Coupon for Free Catalogue. 


ELECTRONICS Australia, 


OTHER PLAYMASTER KITS 

Price Add Post 


111 Tuner. $39.00 $1.20 

114 Tuner . $47.00 $1.20 

107 Amp/Tuner .. .. $81.80 $2.00 

108 Amp/Tuner .. .. $69,80 $2.00 

101 Amp. $61.00 $2.00 

No. 3 Amp. $57.80 $2.00 

10W U/L Amp .... $85.80 $2.00 

No. 10 Control Unit $39,00 $1.20 

113 Amp . $64.00 $2.00 

119 Tape Adapter .. $86.70 $1.20 

No. 4 Amp. $73.00 $2.00 


October, 1968 


Address 


Name 


Tick catalogue required, and please 
include stamps for postage. 

I | Paymaster □ Test Equip Kits 
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INSTROL Model T-101 
Fully Transistorised 
WIDE BAND TUNER 

A high quality hi-fi tuner designed 
to operate in conjunction with all 
makes of amplifiers. 

• Wide band 530 to I600KHZ. 

• Tuning Meter. # Efficient noise 
Filter. * R.F. Stage. • Built-in 
AC Power Supply. • Major 
Stations, all States clearly marked 
on large illuminated scale. • Avail¬ 
able in smart metal box. • Avail¬ 
able as Amp/Tuner combination, 
with the Instrol 20-20 and 10-10 
Amplifiers, in attractive Teak Cabi¬ 
net as illustrated below, or less 
cabinet for panel mounting. 


INSTROL MODEL 20-20 
STEREO AMPLIFIER 

Solid state, 20 Watts per channel 
max power lOw. R.M.S.) 30 to 
20,000 Hz ~ less than lVi% 
harmonic distortion, suits ceramic 
and magnetic pickups — packed 
with features. 

INSTROL MODEL 10-10 
STEREO AMPLIFIER 

10 Watts per channel. 5w. R.M.S. 

ideal for ceramic and crystal 
pickups. High quality at low cost. 

PRICE DETAILS 
T101 TUNER (in metal case) 

20-20 AMP* (in teak case) .. 

10-10 AMP* (in teak case) .. 
Combined 20-20-T101 in teak case 
Combined 10-10-T101 in teak case 
Postage Extra. 


$99 

$58 

$176 

$135 
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E. S. & A. BANK BUILDING 
CNR. BROADWAY & CITY ROAD, SYDNEY 
(OPP. GRACE BROS.) Phone: 211-4224, 211-4244,411-4213 


INSTROL EDUCATIONAL 
ELECTRONIC KIT 

In this Electronic Age, every person should have some know¬ 
ledge, however elementary, of “how it works.” The new 
Instrol 20 in 1 electronic kit will enable you to understand 
in an absorbing, simple manner the basic principles under¬ 
lying computers, satellite communications, industrial electronic 
devices, etc., etc. You make 20 different experimental circuits, 
including 10 working radio transistor operated radio circuits. 
Audio Amplifier circuits, home intercom, testing circuits in¬ 
cluding Audio Frequency Oscillator and Signal Tracer, Morse 
Code practice set and telegraph transmitter, etc. You use and 
learn about the amazing SOLAR CELL. 


NO TOOLS OR SOLDERING IRON 
REQUIRED 

All components pre-wired, ready for 
clip-on assembly. 50 page Instruction 
Manual supplied, gp s& & a 
ONLY . . . ^ U8 60c * or Registered Post) 


INSTROL CASSETTE 
TAPE RECORDER 

NOW ONLY $56.00 (Reduced from $75.00) 

Special quantity purchase enables us to offer you this world 
renowned recorder at the ridiculously low figure of $56.00 
for a limited period only. 


So simple a child can load and operate 
the Instrol Compact Cassette Tape Re¬ 
corder. It may be used virtually any¬ 
where for both speech and music, under 
almost any conditions. At picnics—in 
the home—at meetings—in the car—by 
Salesmen and Executives in the field— 
and most important—in the office as a 
complete dictating system. Headphones, 
footswitch and A.C. power unit, which 
are available as optional extras, combine 
to make Instrol Model 33 a personal, 
highly efficient, and really low-cost dic¬ 


tating system suitable for both large and 
small offices, smart Tesk trim, simple 
Piano key-type operation, snap-in cart¬ 
ridges. microphone with on-off switch for 
remote control, light (weighs under 41b), 
full 1-hour playing, outstanding perform¬ 
ance with built-in speaker and remark¬ 
ably efficient when connected to a large 
external speaker. 

HURRY—now only $56.00. 
(Plus Reg. Postage $1.00) 


Accessories 

Power Supply . $10.00 

Headphones . $2.00 

Footswitch . $6.00 

Complete Office 

Dictating System. $72.00 

(Pius Reg. Postage $1.50) 
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This new speaker combines rugged bass dia¬ 
phragm with a coaxially radiating high-frequency flare 
to give excellent wide-range performance. This 
basic unit has been extensively tested in both 

high-fidelity 'and guitar applications and has now 
been matched with its own specially designed high- 
frequency flare resulting in an extended range 
of 45 to 12,000 Hz while maintaining a power 
rating of 20 watts (15 watts for guitar appli¬ 
cations.) The Hi-Flux magnetic system and matched 
voice coil gives this unit full rich bass and extended 
treble performance for hhffstereo or guitar applications. 

A new 12 rf duo-cone speaker that handles 
up to 2 O/H 0 jBkWatts on extended range 


SPEAKER 


OUT 


OF 


'W'MWMJ 


BOX 


12UAX 


DISTRIBUTED BY: ADELAIDE: Newton McLaren Ltd. 51 0111 
BRISBANE: Chandlers Ltd. 31 0341 

HOBART: Amalgamated Wireless [Australasia) Ltd. 3 3836 
LAUNCESTON: Amalgamated Wireless (Australasia) Ltd. 2 1804 
MELBOURNE: Amalgamated Wireless (Australasia) Ltd. 67 9161 
Radio Parts Pty. Ltd. 30 1251. J. H. Magrath & Co. Pty. Ltd. 32 3731 
PERTH: Amalgamated Wireless (Australasia) Ltd. 28 3425 
Atkins (W.A.) Ltd. 21 0101. Carlyle & Co. (1959) Pty. Ltd. 21 9331 
SYDNEY: Electronic Parts Pty. Ltd. 533 1277. 

George Brown & Co. Pty. Ltd. 29 7031. 


MANUFACTURERS 
SPECIAL 
PRODUCTS 
PTY. LTD. 


. 47 York Street, Sydney. 2 0233 


The three versions of this 12" speaker are 
an extended range type 53419/12UAX/15 
with a frequency coverage of 45-12000 Hz 
and two general purpose speakers type 
53348/121]A/15 and 53422/12UA/8. 


53348/12UA/15 
20W (15W for Guitar) 
45-6000 Hz 
50 Hz 
Alnico V 
13,000 gauss 
100,000 lines 
U" 

15 ohms 
111" P.C.D. 

4 )" 


53422/12UA/8 
20W (15W for Guitar) 
45-6000 Hz 
50 Hz 
Alnico V 
13.000 gauss 
100,000 lines 

ir 

8 ohms 
11P.C.D. 

4 3 " 


SPECIFICATION 

TYPE NUMBER 53419/12UAX/15 

Maximum Power Handling 20W (15W for Guitar) 
Frequency Range 45-12000 Hz 

Resonance 50 Hz 

Magnet Material Alnico V 

Flux Density 13,000 gauss 

Total Flux 100,000 lines 

V.C. Diameter 12" 

Impedance 15 ohms 

Mounting Hole Centres 111" P.C.D. 

Maximum Depth 41" 


Special enclosure 
designs for Hi-Fidelity 
and guitar applications 
are available on request. 


t 


* 
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COLD WAR ON INTERMITTENTS 


The intermittent fault, like the poor, seems destined to be 
always with us. Transistors may replace valves, printed 
boards discrete wiring, and integrated circuits discrete com¬ 
ponents, but the "intermittent 0 simply moves from the old 
to the new and pops up as regularly as ever — or so it seems 
to those of us who have to track them down. 


This being so, any technique aimed 
at minimising the time taken to find 
them is well worth considering, even 
where it is applicable only in certain 
cases. In fact, there is no single tech¬ 
nique for tackling this kind of fault. 
Each case needs to be treated on its 
merits, and the most successful tech¬ 
nicians are those who have the greatest 
range of techniques available. 

Much depends on the type of 
stimulus which seems to initiate the 
fault. Thus, some sets are extremely 
sensitive to minor voltage surges, such 
as caused by switching lights or appli¬ 
ances on or off. Others are temperature 
sensitive, and follow a fairly predict¬ 
able pattern. Others, again, don’t seem 
to follow any set pattern, and can be 
real “stinkers.” 

Techniques include mass monitoring 
of voltages (or currents) with regular 
on-off cycling to encourage failure, 
signal tracing, heat cycling, mass re¬ 
placement of suspect components (such 
as certain brands of capacitors) and 
even, in one case which I reported 
recently (February 1967) nomination 
of a switch contact by carefully study¬ 
ing the symptoms and relating them to 
the circuit diagram. Unfortunately, it 
is not often that one can pull a stunt 
like this last one. 

It is a help to realise that most in- 
termittents are temperature-conscious, 
even if this is not immediately evi¬ 
dent from the broad symptoms. Basic¬ 
ally, the intermittent fault is due to a 
faulty connection. It may be a dry 
soldered joint, a poor junction be¬ 
tween a capacitor pigtail and the foil, 
a fractured weld in a valve assembly, 
a hair-line crack in a printed wiring 
pattern, or any one of almost un¬ 
limited variations on this theme. But, 
regardless of the precise nature, the 
size and shape of the materials 
involved must inevitably change with 
changes in temperature. And, even 
w'here temperature may not appear to 
be the stimulus involved, extreme 
changes in temperature may often ex¬ 
pedite the appearance of symptoms and 
make possible some form of planned 
attack. 

This approach has been known, and 
used, for <a long time. Sometimes it 
amounts to nothing more than “smoth¬ 
ering” the set with some form of 
insulating blanket so that its own heat 


is enough to raise the temperature well 
above normal. Alternatively, this may 
be necessary in order to simulate the 
cabinet, since some faults will show up 
only when the set is in the cabinet. A 
rather more refined approach is that 
of deliberately directing heat onto 
the chassis from a radiator or tinfra-red 
drying lamp. 

However, a couple of recent experi¬ 
ences gave me a practical introduction 
to an interesting variation on this tech¬ 
nique; that of severely lowering the 
temperature of selected groups of 
components, or even individual com¬ 
ponents, when the heating technique is 
either ineffective or inconclusive. This 
technique has been made possible 
by the availability of pressure cans of 
liquid refrigerant, marketed specifically 
for this purpose. When sprayed onto a 
component for a few seconds it will 
reduce the temperature very rapidly. 
In fact, there is no difficulty lin produc¬ 
ing a layer of frost on the component! 

I had been vaguely aware of this 
technique for some time, but had never 
reached the point of doing anything 
about it, other than to make equally 
vague resolutions to investigate it more 
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The pressure can of re¬ 
frigerant discussed in the text. 
Note the long angled appli¬ 
cation tube. 


fully when I had a chance. As it turn¬ 
ed out, circumstances created the 
chance for me, and I was happy to 
Cake advantage of it. 

One of my colleagues is by way of 
being a rather specialised serviceman. 
He works for an organisation which im¬ 
ports and markets closed-circuit TV 
systems, as used for educational and 
instructional purposes. As can be im¬ 
agined, fault-finding in this kind of 
equipment has its own peculiar prob¬ 
lems, by reason of its unusual nature 
and its complexity. And, when some¬ 
thing goes intermittent, the large num¬ 
ber of components makes it a really 
serious problem. This, then, is the 
background against whiah my 
colleague told his story. 

The equipment concerned was an 
old (by solid-state standards) valve 
type TV camera and associated con¬ 
trol unit. The control unit housed the 
basic time-base generator and divider 
networks supplying the line and frame 
time-base circuits, plus a small moni¬ 
tor tube. 

The time-base signals were derived 
from a master oscillator working at 
twice the line frequency (31,250Hz) 
which was divided by two for the line 
signals, then by means of several 
multivibrator divider stages, to the 
frame rate (50Hz). The system was 
designed to be locked to the 50Hz 
mains and for this purpose was fitted 
with an AFC circuit. The nominal 
50Hz derived from the master oscilla¬ 
tor was compared with the mains 
frequency, an error signal created as a 
result of any difference, and this 
signal applied to the 31,250Hz oscilla¬ 
tor to bring it into step with the 
mains. The presence of this feedback 
loop has an important bearing on the 
story. 

The fault was a particularly annoy¬ 
ing temperature-conscious condition. 
After about an hour or so of operation 
the picture on the monitor, and any 
other screens which happened to be 
connected to the system, would begin 
to expand and contract at about a one- 
second pulse rate. Confirmation that it 
was a temperature conscious condition 
was provided when the first attempt 
was made to track it down. The simple 
act of opening the side of the control 
unit case was sufficient to cure the 
fault, due to the loss of heat. This, in 
itself, did not make the job any 
easier. 

This difficulty was overcome by 
employing an infra-red heat lamp to 
raise the temperature oif the equipment 
while the side of the case was open. 
This wasn’t a particularly convenient 
arrangement, but at least it did allow 
the fault to be created, more or less 
at will, while a particular section was 
being monitored. 

Working in this way, my colleague 
and an assistant eventually established 
that the frequency of the master 
oscillator was varying at the pulse 
frequency and concluded that this, in 
turn, was upsetting the deflection cir¬ 
cuits of the vidicon tube, causing the 
deflection sweep to vary at the pulse 
rate. This explained why the effect was 
present on both the monitor tube and 
any external receivers connected to it. 

It was further established that the 
fault was actually a “hunting” action 
within the aforementioned AFC cir¬ 
cuit; the only snag was to determine 
where. In any feedback circuit — even 
the relatively simple feedback system 
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Follow the lead of Australia’s Leading 4 
TV & Stereogram Manufacturers 

USE SARLON the only grille fabric 
scientifically woven to ensure 
PERFECT SOUND REPRODUCTION AT 
ALL FREQUENCIES 


★ in easy-to-apply, ready-cut packs 


See the new" 
glamorous range" 
in a variety of 
patterns & textures 

SARLON INDUSTRIES PTY. LTD. 

47 McEvoy Street, Waterloo, N.S.W. 


YOUR SUPPLIER OF 
RADIO, TV AND 
ELECTRONIC 
EQUIPMENT SUPPLIES 


This is the long-playing cartridge 

7,000-play test proves it keeps your records new . . . indefinitely 

The Empire 999VE is the only cartridge that gives you laboratory-test proof that even 1,000 
playbacks produce no audible sign or record wear. 

With virtually weightless playback, only the 999VE gives you total record protection. High 
frequencies stay clean and perfect: even a 20 Hz tone is only -3 db after 1,000 plays. Dis¬ 
tortion is below audibility: .1% at a groove velocity of 14 em/sec after a full 1,000 plays. 
If you value your record collection, ask your dealer for the EMPIRE 999VE. 



UNIT 1: Empire 999VE cartridge, as illus¬ 
trated above. Era Mk 3 world’s most bril¬ 
liantly designed turntable, hydraulic tuner/ 
lift. Armstrong 426 transistorised tuner/ 
amplifier frequency response from 20-20,000 
cycles, less than distortion measured 

at 15 watts RMS per channel plus or minus 
1 dB, 2 Empire Model 2000 loudspeakers, 
frequency response from 30-18,000 cycles, 
power requirements 20 watts, handling 
capacity 60 watts undistorted. 


TOTAL PRICF. 


rnpirc aon 

$310 


$945 


UNIT 2: Schaub-Lorenz Model 4000 beau¬ 
tifully designed stereo tuner/amplifier, short¬ 
wave, push-pull output.. 18 watt per chan¬ 
nel, separate treble and bass controls. 2 
Jordan Watts loudspeakers, P.E. 34 Hi-Fi 
turntable. Empire 888E cartridge frequency 
response from 10-30,000 
cycles. 

TOTAL PRICE. 


UNIT 4: Pioneer 300B, 20 watt per chan¬ 
nel AM/FM stereo magnetic input tuner/ 
amplifier, 2 Wharfedale 8” Twjncone loud¬ 
speakers, Dual 101 OF turntable. Empire 8S8 
cartridge, frequency response 
from 12-25.000 cycles. 

TOTAL PRICE. 

UNIT 5: Tandbcrg Series 12 stereo tape 
recorder, completely transistorised, 4 track, 
3 speed, 10 watt per channel frequency re¬ 
sponse from 30-20.000 cycles, speed toler¬ 
ance better than 1.5% complete with 2 
dynamic microphones TM4 and carrying case, 
and Dual 1019 turntable (the best of the 
Dual range). 

TOTAL RETAIL PRICE. S650 

Our price for the complete 
unit us specified. 


UNIT 3: Armstrong 226 tuner/amplifier 10 
watt RMS per channel frequency response 
from 30-20.000 cycles, plus of minus 1 dB 
less than V 2 % distortion measured at 8 
watts RMS per channel, 2 Goodmans 12in 
Axiom 201 loudspeakers 15 watt frequency 
response from 30-16,00 cycles, Dual 1010F 
turntable wtih Empire 808 
cartridge. 

TOTAL PRICE. 


$422 


irvwuuncy 

$590 


$460 


UNIT 10: Ampex Model 753, world’s best 
professional tape recorder for domestic use 
heads guaranteed for 3 years, unconditional 
guarantee for 12 months, sound on sound, 
tape monitolr, echo chamber, " 

sound with sound. 

EXCLUSIVE PRICE. 


on souno, 

$400 


UNIT 6: Ampex Model 753 tape deck. Arm¬ 
strong 221 integrated stereo amplifier, 20 
watts power output, 2 Jordan C 
Waits loudspeakers. vOlrO 


UNIT 8: Sansui Model 220 tuner/amplifier 
20 watt per channel AM/FM magnetic input 
shortwave, 2 Goodmans 10” Twinexiet.te 
loudspeakers frequency re¬ 
sponse from 40-18,000 cycles. 

TOTAL PRICE. 


i wmexiei.ie 

$220 


UNIT 11: Pioneer SA-400 stereo amplifier, 
2 Wharfedale 8” RSDD loudspeakers, turn¬ 
table with Empire 808 cartridge, frequency 
response from 10-20,000 A ** M 

cycles. 

TOTAL PRICE. 


irequcncy 

$210 


TOTAL PRICE 


UNIT 1, Leak stereo 30 fully transistorised 
amplifier. 2 Leak Mini Sandwich Loud¬ 
speakers. P.E. 34 Hi-Fi turntable. Empire 
80B cartridge frequency re- t* M t" to 
spdnse from 10-20.000 cycles. V/INIJ 


TOTAL PRICE 


UNIT 9: Schaub-Lorcnz Tourocord Cassette 
Player, world’s best, made in Germany (look 
for the review in the May, 1968, edition of 
’’Electronics Australia”), Armstrong 222 
amplifier 10 watt RMS per channel fre¬ 
quency response from 30-20,000. cycles 
1 dB less than distortion measured at 

8 watt RMS per channel, 2 R. f*^4to 
& H. lOin loudspeakers. \/||l 

TOTAL PRICE. 1 V 


UNIT 12: Tannoy Dual Concentric 10” 
loudspeakers (2), frequency response from 
27-20,000 cycles power handling 15 watts 
RMS, Armstrong 421 transistorised ampli¬ 
fier frequency response from 20-20,000 
cycles less than V 2 % distortion measured 
at 15 watt RMS per channel plus or minus 
1 dB, Empire 888TE cartridge frequency 
response from 6-32,000 cycles, 

Era Mk 3 turntable. 

TOTAL PRICE. 


II cqu^iiVrj 

$586 


RECORDED MUSIC SALON 


C. PINCZEWSKI 


TRUE FIDELITY 

wholesale and trade enquiries welcome 


23 COLLINS STREET, 
MELBOURNE 3000 
Telephone 63-6257 
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in an audio amplifier—it can be ex¬ 
tremely difficult, if not impossible, to 
nominate a particular stage which is 
upsetting the chain. This is because 
the fault, as it may be observed on a 
CRO for example, tends to appear in 
every stage, due to the feedback action. 

Thus it was that all their attempts 
to nominate the faulty stage, using a 
double-beam CRO to compare input 
and output of each divider network in 
turn, proved fruitless. Similarly, such 
obvious approaches as changing the 
master oscillator and divider chain 
valves, monitoring voltages, etc., led 
nowhere. They were facing the possi¬ 
bility that any component within the 
divider chain or feedback network 
could be the culprit and that every 
one of them might have to be changed 
in order to locate it; a task of impracti¬ 
cal magnitude, considering the number 
involved. 

It was at this point that my col¬ 
league decided to try localised heating 
and cooling. As a first step he re¬ 
arranged the heat lamp so that its 
heating action was rather more local¬ 
ised than previously, then proceeded 
to heat various sections of equipment 
while noting how long it took for the 
fault to appear. By this means he was 
able to establish that the section in¬ 
volving the master oscillator and the 
first divider chain alongside it seemed 
to be far more sensitive than any 
others. 

Leaving the heat lamp in operation 
so that the fault remained in evidence, 
he then armed himself with his can of 
freezer, systematically squirted each 
component in turn, and noted the ef¬ 
fect. For .a while nothing happened. 
Then, as he squirted a mica capacitor 
in the master oscillator, the fault sud¬ 
denly vanished. He let the whole 
thing heat up until the fault re-appear¬ 
ed, then tried again. The cure was 
almost immediate. After a third try he 
decided it was worth trying a new 
capacitor. And that clinched matters 
by completely curing the trouble. 

To prove this latter point to his own 
satisfaction, he allowed the unit to run 
for several hours, not only with the 
case closed to keep the heat in, but also 
covered with a length of old carpet, 
thus creating a far more extreme con¬ 
dition than would ever be likely to 
occur in practice. 

When he related this story to me, 
my colleague was bursting with enthus¬ 
iasm over the usefulness of the little 
freezer can. While this was not the 
only time he had used it, it was by far 
the most difficult fault he had used it 
on and, for this reason, the most suc¬ 
cessful as far as he was concerned. 1 
must confess that some of his enthus¬ 
iasm rubbed off onto me, and I didn’t 
need any urging to go out and buy a 
can for myself. Then 1 found myself 
wishing that I had a tricky intermittent 
on which to try it. 

Which is really getting enthusiastic! 

As it turned out, it w;as several weeks 
before I had a chance to try it, and by 
that time my enthusiasm had waned 
somewhat. After all. intermittents are 
still nasty things, not to be lightly 
wished on anyone, least of all on 
oneself. 

In the meantime, I studied the can 
and the literature that came with it. 
The can holds six ounces of liquid and, 
judging from my own experience with 
it, I imagine it would provide several 
hundred average' size “squirts.” It is 



A detailed examination reveals 
only 624 lines on my screen — 
what do you propose to do 
about it? 

fitted with a fine extension tube, about 
six inches long, to facilitate the refrig¬ 
eration in the right place. This is 
further facilitated by being able to 
rotate the angled extension tube, re¬ 
lative to the can, to cope with par¬ 
ticularly awkward situations. 

The makers of this particular pro¬ 
duct claim that they have added 
a lubricant to the refrigerant, one ef¬ 
fect of which is to provide a protective 
coating over components which might 
otherwise be adversely affected 
by moisture formed as frost. They also 
claim that the temperature of a com¬ 
ponent can be reduced to at 
least —-50°C, if one wishes to go this 
far. In practice a squirt of <a couple of 
seconds on the bulb of a thermometer 
will send the mercury tumbling to well 
below freezing point. 

Note that it can also create frost¬ 
bite if applied indiscriminately to the 
skin. It should not be handled care¬ 
lessly, or used as a basis for practical 
jokes! 

The can costs about $1.60, which 
works out at only a few cents per 
squirt. Nevertheless, I imagine there 
would be plenty of cases where one 
would gladly use a whole can if it 
resulted in tracking down a nasty fault. 

Finally, I must emphasise that I have 
no interest in the particular brand 
shown; it was simply the first one I 
•was introduced to. There may be other 
makes on the market, and they may do 
just as good a job, in which case I 
wish them luck. 

When an opportunity to use it fin¬ 
ally presented itself, it was in the form 
of a tape recorder, with the complaint 
that it would neither play nor record 
until it had been switched on for about 
10 or 15 minutes. Well, at least this 
seemed to be the type of fault I need¬ 
ed. 

The recorder was not one with 
which I was familiar, but the owner 
did at least have a copy of the circuit 
and some general service data, so the 
job seemed like a reasonable pro¬ 
position. A rough check on the bench 
confirmed the customer’s description, 
which was important because the fail¬ 
ure in both modes narrowed down the 
likely sections considerably. For ex¬ 
ample, it ruled out the bias oscil¬ 
lator, since a failure here would not 
have involved the playback function. 
Similarly, reference to the circuit show¬ 
ed that the power output stage was 
not involved in the recording function, 
so that put that in the clear. In fact, 
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there were only three transistor stages 
which were common to both func¬ 
tions, so it had to be in one of these. 

That much established, I opened the 
case, studied the printed wiring board, 
and eventually identified the three 
common stages. Then I switched it on 
and tried it again. It functioned imme¬ 
diately, suggesting that, if it really was 
a temperature-sensitive fault, it did 
not need much rise in temperature to 
keep it under control. At this point 1 
made a rough check for obvious faults, 
flexing the board, prodding compo¬ 
nents, and so on. The result was nega¬ 
tive. 

At this point it seemed that I was 
in an ideal position to try the low- 
temperature technique. The system was 
working, presumably because it had 
warmed up sufficiently, so it should be 
possible to create a failure by lower¬ 
ing the temperature of the faulty 
component. And, if I could be suffici¬ 
ently selective in cooling individual 
components, I should know which one 
it was. 

I started with the first of the com¬ 
mon stages and sprayed each compo¬ 
nent in turn. The result was negative, 
except that I realised just how difficult 
it was to spray only one component 
when half a dozen were grouped to¬ 
gether in a bunch. In spite of the very 
fine tube attached to the can, it was 
almost impossible to select one com¬ 
ponent and avoid spraying the rest. 
All I could hope for was that the faulty 
component was out on its own. 

I moved on to the second stage and 
tried again. This time I struck oil. Im¬ 
mediately I tried to spray a particular 
component in a closely spaced group 
the recorder cut out. Well, at least 1 
had established that the fault was tem¬ 
perature-sensitive, and the group of 
components involved. Even if the tech¬ 
nique took me no further, it had 
achieved a lot in a short space of time, 
and without my so much as lifting a 
soldering iron. 

Nevertheless. I determined to try to 
narrow the field still further, if at all 
possible. Working on the assumption 
that the transistor would be the least 
likely component to develop such a 
fault I concentrated on the associated 
resistors and capacitors. I was still 
faced with the problem of trying to 
concentrate on one component at a 
time but, more or less by accident, I 
hit on a technique which seems to 
work particularly well. 

First I discovered that, by carefully 
controlling the amount of spray and 
the distance of the nozzle from the 
components, I could consistently create 
the situation where the system would 
cut out for about half a minute to 
one minute, then warm up sufficiently 
to start functioning again. This much 
established, it occurred to me that I 
might be able to identify the faulty 
component by a reverse procedure; 
heating each component after mass 
cooling, and note which one restored 
the performance most rapidly. 

For a heating device, I used noth¬ 
ing more elaborate than my finger. 

After cooling the group of compo¬ 
nents I simply placed my finger on 
each one in turn, and awaited results. 
Apart from a couple of false alarms, 
cause by the coincidence of natural 
warming up and my selection of a 
particular component, this didn’t seem 

(Continued on page 157) 
tralia, October, 79 68 83 














SUPER 1 WATT TRANSCEIVERS, 14 

Silicon Transistors, 2 Diodes, 1 Ther¬ 
mistor, 4 Crystals, 2 Channels R F Stage 
with Range Booster Squelch Control plus 
Call System Metal Case plus Leatherette 
Carrying Case P.M.G. approved. 


$185.00 a pair. Post 40c. 



BARGAIN ELECTRONIC KITS 10 

IN ONE will make audio frequency 
amplifier, sine wave oscillator, transis¬ 
tor radio, organ, short wave receiver, 
elastic oscillator, metronome, water level 
alarm, morse code oscillator, wireless 
mike. 

$17.50, Post 30c. 



ELECTRONICS 



IDEAL GIFT SPECIAL BALL POINT 

PEN with Built-in Light takes standard 
904 Eveready Battery. Spares available. 

$2.95. Post 10c. 



SPECIAL HI-FI A M TUNER ready 
to plug in to any Hi-Fi amplifier, com¬ 
plete with built in 240V power supply. 

$37.50. Post 40c. 


HI-FI STEREO SPECIALISTS 
PROPS. C. & B. RENER, 
731 CENTRE ROAD, 
EAST BENTLEIGH, VIC. 3165. 
TELEPHONE: 57-0488 



SUNGLASSES, with built-in Transistor 
Radio 3 Transistors Volume Control 
on-off switch. Tuning control for all 
local stations runs 150 hours on tiny 
Mercury Battery, available in ladies’ or 
men’s. 

$29.95. Post 10c. 



TUBULAR EXTENSION SPEAKER. 

Suitable for all transistor radios and 
tape recorders. 

$4.95. Post 20c. 

Mail Orders, send Postal Note, Cheque 
or Money Order. 

Please add Postage. 

Enquiries send self-addressed, stamped 
envelope. 

Electronic and general musical instru¬ 
ments, guitar amplifiers, fuzz boxes, pep 
boxes, cry babies, reverb units. 

Stocks include a large range of acces¬ 
sories and spare parts to suit, electronic 
home projects and amateurs’ require¬ 
ments. Specialising in unusual and 
hard-to-get parts. 







. 

p T remises E at 289 Elizabeth St.Melb.601442 


PIEZO PICK-UP AND CARTRIDGES 

PU-86 Pickup LP/78 T/O Crystal 

cartridge. Length 240mm.Ea. $2.95 

Y700 Ceramic Cartridge. Mon. LP/78 . $2.20 
PU-86 Pick-up Ster-LP/78. T/O Cartridge. 

Length 204mm.Ea. $4.00 

Y200 Ceramic Cartridge. ST LP/78 .. $3.00 

PU-54 Pick-up LP/45 only. Length 

1.25mm.Ea. $2.10 

Y400 Crystal Cartridge. LP/45 .. . . $1.20 

Y130 Crystal Cartridge. T/O Type Ster/ 

LP.Ea. $2.70 

Sapphire Replacement Styli. Each Ster/ 

LP. 30c 


TRANSISTORISED CALLING AND 
TALK-BACK SYSTEMS 
Battery Operated 

2 station 1 master 1 slave.$18.00 

3 station 1 master 2 slave.$20.00 

4 station l master 3 slave.$27.00 

5 station 1 master 4 slave.$31.00 

7 station 1 master 6 slave.$46.00 

Complete with cable and batteries. 

3 station, all master.$34.00 

4 station, all master.$48.00 

Complete with batteries. 

Suitable cable from 20c yd. 

Plus 50c postage. 


TRANSISTOR SET ACCESSORIES 

Magnetic Earpiece with 3.5mm Plug .. 75c 
Crystal Earpiece with 2.5mm Plug . . .. 75c 

Crystal Earpiece with 3.5mm Plug .. .. 75c 

Jacks, 2.5 and 3.5mm.20c 

3.5mm Plug and Cord Ext. Jack Pair .. 50c 

Metal Co-axial Plugs and Line Sockets 

Pr.65c 

“Din” and “Hirschmann,” 2, 3, 4 and 
5-pin Plugs, Chassis and Line Sockets, 
carried ex stock. 

Prices on application. 

P.M.G. type Plugs from.50c 

P.M.G. type Jacks from.35c 

P.M.G. Line Jacks from.55c 


Capacitor Substituion Box, 1,000 VW .. $5.00 
Resistor Substitution Box, 1 Watt. 

Plus Post, 20c.$4.50 


SUB MINIATURE 
I.F. TRANS., 7 x 7mm. 

In sets of 3, $2.00 per set 
OSC. COILS, 7 x 7mm. To match I.F. Trans. 
70c each. 

5K Sub-Min Pots, W/switch.65c 


PIEZO MICROPHONE INSERTS 

MC-3 Crystal, 50-7K, 35 x 25 x 8mm. -57 

DB.$1.00 ea. 

MC-7 Crystal, 100-7K. 39mm Round x 11 

mm. -56 DB.$1.00 ea. 

MC-8 Crystal, 50-8K. 48mm Round x 17mm. 

-50 DB.$1.00 ea. 

MC-9 Crystal, 50-8K, 25mm Round x 9mm. 

-68 DB.$1.80 ea. 

MC-33 Crystal, 50-10K, 33mm Round x 9m 

m. -60 DB.$1.30 ea. 

MD-5 Dynamic, 100-15K. 33mm Round x 

14mm. -55 DB.$1.80 ea. 


TRANSISTOR AERIALS 

4in extends to 27in.$1.60 

Sin extends to 39in.$1.70 

6in extends to 43in.$1.40 

6in extends to 32in.$1.00 

6in extends to 28in.$1.00 

7in extends to 39in.$1.20 

9in extends to 39in.95c 

6in extends to 4ft 6in.$1.80 

7in extends to 5ft 8in.$2.10 

Plus Post 15c. 


CRYSTAL SET BUILDERS 

Coils. 80c 1 Tuning Conds. . $2.00 

Diodes. 35c Terms .. Ea. 12c 

Headphones .. . $2.50 J Plus Postage 


KEW METERS 


MR-2P 0-1 m/A $3.95 
V1R-2P 0-50 u/A $5.00 
MR-2P 0-500 

u/A.$4.50 

VR-2P V.U. 

Meter .. .. $5.80 


MR-2P Stereo 
Balance .. 

MR-2P 0-20v 
D.C. 

All Meters in clear 
plastic cover. 


$5.25 


$4.30 


TAPE RECORDER ACCESSORIES 


2Viin Spools 
3in Spools 
5in Spools 
5%in Spools 
7in Spools .. 
2 >/ 2 in x 100ft 
Tape .. • • 

2Viin x 300ft 
Tape .. 


$2.35 


60c 


$1.30 


3in x 600ft 

Tape. 

5 3 Ain x 1,200ft 

Tape.$3.10 

7in x 1,800ft 

Tape.$5.10 

5in Plastic Tape, 

boxes. 60c 

7in Plastic Tape, 
boxes. 90c 


Plus postage 

STEREO PLUGS AND JACKS 

Metal Plugs . . 95c Bakelite ext. 

Bakelite .. .. 70c sockets .. . 

Metal ext. Chassis Jacks 

sockets .. .. 95c 


O.T.A. SWITCHES 
(Rocker Type) 

S.P. Changeover I D.P. Changeover 

1A. 45c 1A. 50c 

I S.P. On-Off 1A 50c 


TOGGLE TYPE 

SP On-Off Vi in Long Neck.60c 

SP On-Off Short Neck .50c 

SP Change-Over Centre-Off.75c 

DP ST On-Off.80c 

DP DT Viin Long Neck.80c 

DP DT Short Neck Centre-Off.75c 

Bulgin — Push-On — Push-Off 
DP Change-Over 

for Fuzz Box, Etc.$1.70 


SATO TEST LEADS 
With fine pins 55c With Alligator 


With Banana 
Plugs .. . 


60c 


Clips 
With Battery 
dips 


55c 


MAIL ORDER SPECIALISTS 


30c 
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Circuits and devices which we have not actually 
tested in our laboratory but published for the 
general interest of beginners and experimenters. 


FREQUENCY METER, TRIGGER, DIVIDER, TACHOMETER 


FuL914 


FuL923 


FuL914 


o 


+ 3V 


BA100 



FLAT OR COLOURED SPOT 
(VIEWED FROM ABOVE) 



4 


6 

4-2 

OUTPUT 


OPTIONAL 



This simple frequency meter has a range of measurement 
from 2-3Hz to 2MHz and can. perform other tasks. It can 
be used as a Schmitt trigger, divide-by-two circuit, and a 
very simple tachometer. 



DESCRIPTION: The circuit uses 
three inexpensive integrated circuits, 
two type FuL914 and one FuL923. 
The first 914 acts as a Schmitt trigger. 
The input is held just above the trig¬ 
gering voltage by the 47K tab pot and 
is coupled to the input by a 5uF 
capacitor and a 100K linear poten¬ 
tiometer, which acts as a sensitivity 
control. Using this method, less than 
150mV (typically llOmV) is required 
to trigger the Schmitt trigger. 

Although not necessary, the second 
stage, an FuL923, provides frequency 
division and extends the range of the 
instrument from 1 to 2MHz. It also 
makes reading more convenient and 
accurate in some parts of the scale, 
e.g. 10-30 ranges. This facility can be 
switched in or out as shown. t If de¬ 
sired, this section may be left out by 
breaking the circuit at the dashed lines 
drawn and connecting the output of 
the Schmitt trigger into the input of 
the second FuL914. 

This is connected as a monostable. 
It has five, “on’* times selected by 
selecting various capacitor sizes as 
shown. The 5K tab pot allows fine 
control of the “on” time. 

Pulses produced by the monostable 
are fed via a IK resistor to a meter, 
bridged by a lOuF capacitor and a 
silicon diode. These pulses charge the 
capacitor which discharges through the 
meter. Since the RC time constant 
of the meter-capacitor is fixed, the 
voltage will depend on the pulse rate 
(pulse height and width are constant) 


and thus on the frequency. Should an 
excessive pulse rate (and hence volt¬ 
age) appear at the meter, the BA 100 
will conduct and shunt the meter pro¬ 
tecting it from damage. Meter zeroing 
is accomplished by the 5K tab pot 
and the 180-ohm resistor. 

CONSTRUCTION: The unit was 
constructed on 4in x 3in printed cir¬ 
cuit board. The components were as¬ 
sembled, the board was drilled and the 
copper laminate cut to provide insu¬ 
lation where required, and the com¬ 
ponents were soldered in. A 7in x 4in 
x 3in box was used for the case and 
a pair of dry cells were used for the 
power supply. These should be the 
large torch type as “penlight” cells do 
not give sufficient life with the current 
drawn, about 20 to 35mA. 

CALIBRATION: The instrument 
requires careful setting up. First, using 
an AC input and monitoring the 
Schmitt trigger at the output (end of 
the 820-ohm resistor) with a CRO, 
set the 47K resistor to give equal 

HYSTERESIS 



Setting up the Schmitt trigger 
against an AC input waveform . 


mark/space ratio in the square wave 
resulting from the sine wave input. 

An alternative method is to monitor 
the DC voltage from negative to the 
820-ohm resistor with a multimeter 
and observe the setting when the 
meter indication changes (from about 
0.2 volts to about 1.5 volts). Move the 
tab pot back very slightly. Moving 
back too far will result in the trigger 
reverting to its original state. Careful 
setting can get the trigger to sit 
exactly in the centre of its hysteresis 
point. (See diagram.) This process en¬ 
sures maximum sensitivity. 

Having set up the Schmitt trigger, 
it is necessary to calibrate the mono¬ 
stable section. Firstly, set the meter 
zero using the 5K tab pot in the 
voltage divider. This backs off the 
voltage due to the saturated transistor 
in the output of the monostable. Now, 
using a 50-ohm mains source, prefer¬ 
ably a 6.3V filament transformer, and 
with the 100K set on minimum and 
with the unit on the 10GHz range, 
increase the sensitivity until the meter 
reads positively. 

Adjust the 5K tab pot fine timing 
control until the meter indicates 50. 
Note that the meter zero moves with 
this adjustment. Re-set the meter to 
zero, and recalibrate to 50. Repeat 
this successive approximation until the 
meter indicates 50 with signal and 
zero with no signal. 

If an accurate signal generator is 
available, it will be possible to check 
the other ranges. The accuracy of the 
instrument depends on the linearity of 
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DELUXE ALL-SILICON SOLID-STATE STEREO EQUIPMENT 
BY PALACE FOR DISCERNING MUSIC LOVERS 
- POWER- CLARITY- TRUE-TO-LIFE SOUND 



PALACE SOLID-STATE STEREO AMPLIFIER Model AM-333 

Output Power: 60 Watts IHF (30 Watts RMS) into 8 ohms 72 Watts IHF into 

4 ohms 

Distortion: Less than .8% at rated output 

Frequency Response: 20 to 20,000Hz ±.5dB 

Input Levels: Phono (Magnetic) 2 mV Phono (Ceremic) 70 mV Aux 200 mV 

S/N Ratio: 60 dB 

Controls: All standard controls including speaker selection switch 

FEATURES: 

1C hybrid circuits in preamplifiers, extremely wide frequency response range, high 
damping factor for dynamic presence, remarkably distortion-free 


PALACE SOLID-STATE AM/FM/MULTIPLEX TUNER Model RA-333 


Frequency Range: 

FM Input Sensitivity: 
Image Ratio: 

Stereo Separation: 
AM Input Sensitivity: 
Image Ratio: 


FM88 to 108 MC AM535 to 1605 KC 
1 Microvolt for 20 dB S/N ratio 
60 dB 
25 dB 

400 Microvolts for 20 dB S M ratio 
40 dB 


Antenna Input Impedance: 300 or 75 ohms 
FEATURES: 


Stable Hi-Fi reception without frequency drift, tuning meter, speaker switch for extra 
speakers, high reliability due to print-board circuitry, extremely low harmonic distortion 



Model S-776 

Frequency Range: 50 to 21,000 Hz 
Maximum Input: 25 Watts (matched to output 
of Model AM-333) 

System: 3-way-PM dynamic woofer 

and squawker, and cellular 
horn tweeter 

FEATURES: Extremely broad response range, ele¬ 
gant fretwork grille. 


f^\ 


WORLDWIDE EXPANSION WITH SINCERITY & DEVELOPMENT 

^ PALACE 

* f i rr ,T0KA PRODUCTS corporation 

PALAbEi No. 1-4, 3-chome, Mita, Mmato-ku, Tokyo, Japan. 



CAR UNIT 

MODEL 562. Universal bracket 
available to fit any car. Also 12 
Volt adaptor. 

$54 Plus Bracket and Adaptor. 

Applications from Bonafide Radio 
dealers throughout Australia in¬ 
vited to participate in this special 
franchise. Write to the Australian 
sales manager. 




NOW ONE TAPE PLAYER WITH 
THREE USES 


HOME UNIT 


IN THE CAR 
THE HOME OR 

ERE 


MODEL 561 with mains unit and 
speaker. 

Uses Standard Phillips Compact 
Cassettes. 11 watts output. Fre¬ 
quency response 60-10K ± 3DB. 
Electronic Motor regulation. Guar¬ 
anteed and serviced by Audio-Lec 
of Australia through their appoint¬ 
ed dealers. 


MODEL 560 Portable Unit with 
speaker and battery compartment, 
in simulated leather carrying case, 

$60. 



APPOINTED SOLE DISTRIBUTORS FOR INCIS OF MILAN, ITALY. 


ChtdUr-Lec 



OF AUSTRALIA PTY. LTD. 


33 BRIDGE ROAD, ELTHAM 


VIC. 3095. 


Phone 439-9415 
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the meter used and on the accuracy 
of the timing capacitors. Using ordi¬ 
nary capacitors, the accuracy will be 
±10 per cent or so. Any range can 
be calibrated using the above pro¬ 
cedure and a signal generator. How¬ 
ever, the other ranges may then be 
wrong. 

This problem oan be overcome by 
using expensive precision capacitors, 
by the use of a calibration table (the 
method which I chose), or by having 
a second bank on the switch to select 
from five 2K tab pots in place of the 
IK fixed resistor (each being cali¬ 
brated individually.) As can be seen 
from the graph, the linearity within a 
particular range is controlled by the 
linearity of the meter, and is typically 
between ±1 and 2 per cent. However, 
between ranges it is only ±10 to 15 
per cent. This large error can be eli¬ 
minated by any of the methods men¬ 
tioned above. 

USE. It is advisable to leave the 
sensitivity on minimum to reduce the 
possibility of damage to the input of 
the trigger by excessive voltage. The 
meter is protected so overloading will 
not damage it, but this should 
be avoided where possible. 

Switch the instrument on and set 
the range switch to the range to be 
measured. These are: 

1 100Hz FSD 

2 lKHz FSD 

3 lOKHz FSD 

4 lOOKHz FSD 

5 1MHz FSD 

Now increase the sensitivity until 

I HEAD MAGNETISATION I 

= S* 

Here is an idea which might be of 
value to readers who have problems 
with tape-recorder heads becoming 
magnetised. 

In some tape recorders with tran¬ 
sistor preamplifiers, magnetisation 
occurs because pulses of current pass 
through the blocking capacitors which 
isolate the playback head from the base 
bias network. In such cases, one can 
reduce the magnetisation effect to al¬ 
most negligible proportions by putting 
a low-pass filter in the power supply 
circuit. 

When the supply is switched on, C 
charges at a rate determined by the 

TO /'TN R negative 

PREAMP.-*—-#- ( -H ) -AW—►- SUPPLY 


values of C and R. (T equals R.C., 
in secs, megohms and uF). The value 
of R depends on the supply voltage. 
If the supply is 10 volts more then 
strictly required and the preamp draws 
1mA, R could be 10,000 ohms. With 
a capitance of say 200uF, the charge 
time would be around the 2-second 
mark and the current through any 
likely value of blocking capacitor 
would be very small. 

The diode stops C from discharging 
through the power supply when it is 
turned off. Polarities would have to be 
reversed for a positive supply rail. 
The circuit, incidentally, doubles as a 
very good decoupling network. 

(From L. G. Wright, Elec. Engineer¬ 
ing Dept., University of Canterbury, 
Christchurch 1, N.Z.) C 


the meter reads and then advance it 
just sufficiently to get a reliable read¬ 
ing. Using minimum sensitivity ensures 
loading the source by a minimum 
amount—this can be most important 
in tuned circuits, etc. 

Using the Schmitt trigger. Only AC 
facilities are included. However, having 
an input on the 47K pot or on the 


3.3K 

IK 





0.22S 

O- 1 


:ik 

>-0 


Use a circuit similar to this to 
minimise voltage spikes , when 
using the instrument as a tacho¬ 
meter. 

trigger input will allow DC use. The 
output can be taken off either before 
or after the divide-by-two FuL923. 

Using the divide-by-two range. Place 
the input into the Schmitt trigger in 
the normal way and take the output 
out after the divide-by-two range. 
Switching the input and output of the 
FuL923 gives a 1:1 o t 1:2 ratio. 

Use as a tachometer. The first con¬ 
sideration is voltage—200 to 400 volt 
spikes appear on the primary of the 
ignition coil and an integrating/divid¬ 
ing network must be used. A 
suggested one is shown: 

Consideration must be given to the 
polarity of the earth (if the car source 
is to be used as a power supply) and 
the number of cylinders and 2 or 4 


stroke must be used to give the neces¬ 
sary pulses/sec to rpm conversion. The 
triggering spikes can be used to advan¬ 
tage as it should be possible to use 
only the 914 monostable and one tim¬ 
ing capacitor. This would give a very 
inexpensive tachometer, especially if a 
zener-controlled power supply were 
used. 



Range-to-range accuracy de¬ 
pends primarily on the tolerance 
of the timing capacitors. 


From the above description, it can 
be seen that the instrument is a useful 
and flexible piece of equipment to 
have. It can be made up in a variety 
of forms depending on the desired 
use(s). 

(From Flying-Officer C. L. Mills, 28 
Oharteris Drive, East Ivanhoe, Vic. 
3079.) a 


DARSTAN TRIMMER POTENTIOMETER 

wire wound, particularly suitable for transistorised 
circuits and printed circuit applications. Leads are on 
printed circuit 0.1" module. 

RATING: I Watt at 85 deg. C SIZE: 16.6 mm. dia. by 
9.5 mm. deep RESISTANCE RANGE: 5 ohms to 20000 
ohms. 



DISTRIBUTORS CORPORATION PTY. LTD. 

24-26 Johnston St. Fitxroy. Victoria* 3065. 
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Dynamic 335H, $23.50 
Ceramic 331, $17.90 
Crystal 332, $17.90 

Three-thirty series ideal 
for tape recording, PA, 
industrial uses. Small, 
slender, unobtrusive but 
modern. On-off switch. 
Du Pont “Mylar” dia¬ 
phragms. Exceptionally 
wide and uniform re¬ 
sponse. 


Recorder Mike is low 

cost but high quality 
with high output. Crystal 
and ceramic models 
available. Excellent for 
home recorders. $6.50. 


ASTATIC 77 

DYNAMIC CARDIOID MICROPHONE 


Superior microphone engineering makes the 
“77” the finest dynamic cardioid available . . . 
for fidelity of performance, for most positive anti¬ 
feedback and directional properties, for stability 
and damage-free resistance to abusive service 
and extremes of temperature and service. It has 
an average front to back pickup differential of 18 
db, making it practically dead to sound pickup 
from the rear. It has a “pop-proof” and “blast- 
proof” Du Pont “Mylar” diaphragm which is in¬ 
sensitive to moisture and is stable from —80 to 
+ 300° F. The dynamic cartridge is suspended to 
minimize extraneous mechanical vibrations. 
Astatic 77 with on-off switch and stand adaptor, 
$82.50. 





INDUSTRIAL USE 


551 



Model 539 Noise Can¬ 
celling Microphone 

A high-output Ceramic 
microphone for effec¬ 
tive use in NOISY loca¬ 
tions. Features 360° dif¬ 
ferential cancellation of 
background noise for 
sharp, clear speech— 
has lip-bar to maintain 
uniform close spacing 
necessary for consistent 
high-output modulation 
—highly recommended 
for amateur radio, indus¬ 
trial use. Output: —50 
db. Response: 100-3,500 
cps when microphone 
is held for close talking 
with lip-bar acting to 
maintain a consistent 
fixed position in relation 
to the mouth (see photo- 
graph). List Price, 
$17.50. 


Model 551 Dynamic 
Multi-Impedance Micro¬ 
phone 

Truly the first heavy- 
duty dynamic industrial 
microphone ever de¬ 
signed. With multi-impe¬ 
dance, high intelligibility 
and low background 
noise pickup that is 
made to withstand the 
rugged use commonly 
found in industrial 
operations. It is especi¬ 
ally made to give 
dependable perfor¬ 
mance under adverse 
conditions (up to 200° 
F.) without need for re¬ 
pair or service. $69.50. 


1 


astatic 

~jr 

4 


ASTATIC 

MICROPHONES 

NOW AVAILABLE IN AUSTRALIA 

Astatic microphones are here! World renowned for their 
vast range and top quality, Astatic makes equipment to 
suit every size, every pocket, every application. A full 
specification will be sent on request. 

Special discounts available to professional users. 

GREEN CORPORATION LIMITED, 88 KING ST., SYDNEY 2000 


Please send me detailed specifications on Astatic Microphone Model. 

.I am interested in Astatic for.use. 


539 


Name. 

Address . 


I 


Postcode . 


MOBILE RADIO USE 


531 


Model 511 Ceramic 
Microphone 

This is a high-impe¬ 
dance microphone with 
unusual versatility. De¬ 
signed to reduce back¬ 
ground noise, feedback, 
hum and rumble. Attrac¬ 
tive design and easily 
handled, the 511 Cera¬ 
mic Microphone has a 
host of features' for 
continued and satis¬ 
factory performance. 
Output: 50 db. Response: 
200-3,000 cycles, with a 
6 db rise at 1,600 cycles 
for improved clarity and 
crispness. List Price, 
$19.95. 


Model 531 

A top performer at low 
cost—has “Super Talk” 
Power. Response 
characteristic carefully 
calculated to give maxi¬ 
mum clarity and intelli¬ 
gibility. Inherent design 
characteristic reduces 
background noise and 
feedback. Attractive, 
rugged and dependable 
with unusually high out¬ 
put. List Price, $12.75. 


AMATEUR RADIO —PA SYSTEMS 


Model D-104 Communications Microphone 

This is the original “Super Talk" Power Microphone. 
Response balanced to accent human voice frequencies. 
This is called TALK POWER. Shock-proof cartridge 
with high-impedance crystal element metal sealed 
against moisture and dryness. Fully machined brass 
parts and heavy mesh grille, all finished in bright, 
polished chrome. Relay and electronic switching 
accomplished by the use of Astatic “G” and “UG8” 
Stands. Output: —46 db-. Load: 5 megohms recom¬ 
mended. Price, $31.00. 


DN-50 

Rugged, dynamic, streamlined de¬ 
sign, opalescent grey baked 
enamel body with bright chrome 
grille finish. Proven unitary moving 
coil system with carefully pro¬ 
portioned acoustic circuit. Tilting 
head, swivel mount for semi or 
non-directional applications. Price, 
$33.50. 




Jl 


511 


JT-30 

Dependable 


high quality 


ucKcuuauic . . . myu yuaniy . . . low price! Streamlined die-cast alloy 
housing, in opalescent grey baked Hammerlin finish with bright chrome 
grille and fittings. Includes handle and interlocking base. Price, $18.40. 
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A Reader Built St-continued 



already has an input facility for tape 
heads, it will be necessary to interpose 
a separate equalising preamplifier. I am 
using the preamplifier described in the 
October, 1965 issue of “Elec¬ 
tronics Australia.” The current drain 
is so small that the battery I have 
been using for more than 12 months 
has dropped only by IV. I had to 
power the preamplifier separately be¬ 
cause my amplifier has a positive earth. 

Aluminium was used for the metal¬ 
work because of its ease of handling. 
The tape guide posts may be obtained 
through Goldring Engineering (A’sia) 
Pty. Ltd. The helical springs were 
made from spring wire obtainable from 
hobby shops. (From R. Vijayenthiran, 
Flat 2 S No. 31 Malabar Rd. f S. Coo- 
gee, N.S.W., 2034.) Q 


imiiiiiiiiimimiiimmimiiMiiimiiiiimmiimimmmmmimimmiimimiim 


BASIC RADIO COURSE 


Readers who own a stereo amplifier 
system and who wish to play back pre¬ 
recorded stereo tapes should consider 
adding a quarter-track stereo tape head 
to existing mono recorders, preferably 
without disturbing the existing facili¬ 
ties. It may not be possible in all 
cases but, where it can be done, the 
enthusiast will gain a stereo tape play¬ 
back facility without the expense of a 
new deck. 

By the same token, some may want 
to add an extra R/P head to make it 
possible to monitor what is actually 
being put on the tape — something 
that cannot be done with the simpler 
machines. 

On some decks, the only space avail¬ 
able for an extra head is between the 
capstan and take-up reel. In this posi¬ 
tion, reproduction may be subject to 
some flutter. This would render it un¬ 
suitable for high-quality stereo play¬ 
back but would not necessarily render 
it unuseable as a monitor for what is 
being put on the tape. The actual mate¬ 
rial being recorded would not be 
affected by the presence of the extra 
head and due allowance for the flutter 
could be made when monitoring; the 
important thing, usually, is to verify 
that the program is, in fact, being 
captured and that the level and bal¬ 
ance are acceptable. 

For the reproduction of pre-recorded 
stereo tapes, as distinct from monitor¬ 
ing, much the better position for an 
extra head is between the feed spool 
and the capstan. 

Alternatively, there may be room to 
mount an additional head assembly, 
complete with guide posts in front of 
the present head system, so that the 
tape is re-routed past fit, when the 
deck is to be used for stereo repro¬ 
duction. This is depicted in the dia¬ 
gram above. 

The diagram suggests a method of 
construction for the additional head 
unit. The guide posts are bolted direct¬ 
ly to the deck with a fixed piece of 
thick aluminium beneath them to raise 
them to the same track level, as dic¬ 
tated by the existing mechanism. The 
assembly carrying the head floats be¬ 
tween the guide posts on a T-shaped 
bracket resting on spiral springs and 
held down by screws into the deck. 
By this means, the head height can be 
adj isted critically to ensure that the 
gaps scan the pre-recorded track ex¬ 


actly. At the same time, azimuth ad¬ 
justment can be made, to ensure opti¬ 
mum high-frequencv response. 

It is important that the output at the 
tape head should not be earthed to 
the recorder chassis because of the 
risk of producing an earth loop. It is 
convenient to run the pairs of leads 
through shielded cable down through 
a small hole in the deck. A DIN type 
socket, mounted in a convenient posi¬ 
tion, can provide the necessary con¬ 
nection to the head without involving 
the earth return leads with the chassis. 

Unless the stereo amplifier system 


“Basic Radio Course” is a quarto- 
size 128-page book published by 
“Electronics Australia.” In its 24 
chapters, it starts from first princi¬ 
ples and goes on to explain the 
operation of radio transmitters and 
receivers. It introduces the reader 
to test equipment, audio systems, 
radio servicing, amateur radio and 
tape recording. Copies may be ob¬ 
tained by writing to “Electronics 
Australia,” Box 2728, G.P.O.. Syd¬ 
ney, 2001. Enclose postal note, 
money order or cheque for $1.60, 
which includes postage. 


A SIMPLE PHOTOGRAPHIC TIMER 


50K 

LOG. 


A 


Here is a simple 
timer which can 
make life much 
easier for anyone 
who plays “octopus” 
in a darkroom, try¬ 
ing to do several 
things at once. 

Operation of the 
circuit is as follows: 

Assume that SI is in 
the re-set position, 
as shown. When 
switch S3 is closed 
(on) the 400uF cap¬ 
acitor charges to the 
full battery poten¬ 
tial. Meanwhile, the 
two transistors are 
drawing very little 
current, the relay is open and the ex¬ 
posure light is therefore off. 

When SI is moved to the “operate” 
position, the charge across the capaci¬ 
tor causes the first (NPN) transistor to 
conduct heavily. This creates a large 
voltage drop across its 3.3K collector 
resistor, which forward biases the sec¬ 
ond (PNP) transistor, closing the relay 
and operating the exposure light. (S2, 
by the way, allows the light to be 
switched on manually). 

As the charge across the capacitor 
leaks away through the two resistors, 
a position is reached where both tran¬ 
sistors cease to conduct and the relay 
drops out. The rate at which the capa¬ 
citor discharges and therefore the 


2N3565 ,etc. 


PC 7 4,etc. 


TO ENLARGER 

4—U 


RELAY < 
SEE TEXT 5 


■K^C 




V 


length of the exposure depends on the 
setting of the two variable resistors. 

I elected to use a potentiometer as 
the timer control mainly for reasons 
of economy. A 50K switch pot. serves 
the purpose and doubles as an off-on 
switch. The tab pot. sets the minimum 
exposure, while the main pot. is cali¬ 
brated against a stop watch. 

The power supply comes from a 
large 4± volt battery (e.g. an Evereacjy 
703). The relay proved something of a 
problem, requiring contacts to switch 
240V while still pulling in reliably at 
15-20mA. I simply modified a minia¬ 
ture relay, bought at a disposals store, 
by fitting a set of heavy duty contacts. 
(From P. Vogel, 5 Wilson St, Mar- 
cubra, N.S.W. 2035). Q 
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Public Address Units — Geiger Counters — Metal Locators — Decade 
Boxes — Mixers — Battery Chargers — Oscillators — Bridges — Parts 
Supplied for Projects in Electronics (Aust.), Wireless World, Practical 
Wireless, Electronics World, Electronics Illustrated, Practical Elec¬ 
tronics, etc. 


MULLARD STEREO 3-3 

Full kit. 

(As per Milliard leaflet). 


PUBLIC ADDRESS and 
GUITAR AMPLIFIERS 

10, 25. 50 and 100 watt" 
units 


1966 VTVM KIT. 

ELECTRONICS (Aust.), Feb.. 1966. 

BATTERY CHARGER 1A 

ELECTRONICS (Aust.), Feb., 1966 


3-BAND DOUBLE-CHANGE RECEIVER 
ELECTRONICS (Aust.), April, 1966. 

1966 3in CRO 

ELECTRONICS (Aust.), May, 1966. 


PLAYMASTER 116 and 117 
GUITAR AMP. 

Electronics Australia 
June 1967 — 40 watt 
July 1967 — 60 watt 


5 BAND DSB TX 

Electronics (Aust.), 
Nov., 1965. 


3-BAND SHORT-WAVE CONVERTER 
ELECTRONICS (Aust.), May, 1966. 

REGULATED POWER SUPPLY 
190-270V D.C. at 40 mA. 
EL ECTRON ICS (Aust.), June, 1966. 

■ Y.W R/c bridge 

All-transistor 
Electronics (Aust.) 

taRr May, 1966. 


FOUR-CHANNEL AUDIO MIXER 
ELECTRONICS (Aust.) Feb., 1966 & 1967 

3-BAND 3-RECEIVER 
ELECTRONICS (Aust.). Nov., 1966,,-= 


TRANSISTOR MILLIVOLT 
METER 

Electronics (Aust.), 

R. TV and H„ Jan., 1965. 


Enjoy your 
leisure time 


Excellent frequency 
response. Low distor¬ 
tion figure. High in¬ 
put sensitivity. All 

controls self-contain¬ 
ed. 10 watts per 

chancel. 


PLAYMASTER STEREO 3 PLUS 3. COMPLETE KIT $52.65 


PLAYMASTER 122 W.B. TUNER 


TRANSISTOR TEST SET 1968 


E n X_ C (SALES) 

. I/. IX E. PTY. LTD. 

232 FLINDERS LANE, MELBOURNE, VICTORIA 


Phone 63-3595 
63-5973 


Phone 63-3596 
63-5973 
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AMPLIFIERS — PREAMPLIFIERS — TUNERS — CONTROL UNITS — 
GUITAR UNITS — INSTRUMENTS — INVERTERS — CONVERTERS— 
RECEIVERS — TRANSMITTERS — REGULATED POWER SUPPLY — 
TRANSISTOR AND VALVE TYPES. 


MAJOR STOCKISTS OF ALL GENERAL RADIO b 
ELECTRONIC COMPONENT PARTS —YOU NAME 
IT - WE WILL QUOTE. 



POPULAR KITS - TOP QUALITY - LOWEST PRICES 


INSTRUMENTS 

1. 5" Wide Range 

C.R.O. 

2. 3” Fully Calibrated 
C.R.O. 

3. Audio C.R.O- 

4. 1966 3'* C.R.O. 

5. 1968 3" Audio 

C.R.O. 

6. C.R.O. Electronic 
Switch. 

7. C.R.O. Wide Band 
Preamllfier. 

MULTIMETERS AND 
VTVM’S 

8. 20.000 ohm/volt 
Protected Multimeter 

9. 20.000 ohm/volt 

Protected Multimeter 
Probe 

10. Protected D.C. MuU 
tlmeter 

11. Meterless Voltmeter 

12. Mllllvoltmeter (A C.) 

13. Transistorised Milli- 
voltmeter (A.C.) 

14. Noise Distortion MM- 
llvoltmeter 

15. VTVM 

16. 1966 VTVM 5% 
Resistors 

17. 1966 VTVM 1% 
Resistors 

18. 1966 VTVM Probes 
SALS Diode Probe 

BRIDGES 

19. R.C, Bridge 

20. 1966 R.C. Bridge 

21. 1968 R.C. Bridge 
and Signal Injector. 

SIGNAL GENERATOR 
AND OSCILLATOR TV 
INSTRUMENTS 

22. Sweep and Marker 
Generator 

23. 5-S and 36 MHZ 
Sweep Generator 

24. Silicon Diode Noise 
Generator 

25. Silicon Diode Sweep 
Generator 

26. Pattern Generator 

27. Pattern Generator 
Transistorised 

28. Wide Range Pulse 
Generator 

AUDIO 

INSTRUMENTS 

29. I960 Audio Osdla- 
tor 

30. 1962 High Perform, 
ance Audio Generator 

31. Crystal Locked Stand¬ 
ard 

32. Electronic Tuning 

Standard (Less 

C. R .T.) 

33. Transistorised Audio 
Oscillator (Inc. Square 
Wave and Meter Fac¬ 
ilities) 

34. Direct Reading A.F. 
Meter 

35. Square Wave Gener¬ 
ator (1 0HZ-1 MHZ) 

36. Transistor Audio 

Signal Generator 

37. Additive Frequency 

Meter 


38. Additive Frequency 
Meter (Less Crystals) 

39. A.F. Tone Burst Gen¬ 
erator 

R. F. INSTRUMENTS 

40. 6 Band service oscil¬ 
lator 

41. Transistorised wave 
meter 

42. G.D.O, Adaptor 

43. Transistorised service 
oscillator 

44. Simple Signal Injec¬ 
tor 

45. Wide Range G.D.O. 

46. Transistorised Signal 
Tracer 

47. Transistorised Os¬ 
cillator (Inf Crystal) 

48. Basic Test Oscillator 

49. Transistor Test Os¬ 
cillator. 

50. Signal Injector and 
R.C. Bridge 

MISCELLANEOUS 

INSTRUMENT KITS 

51. Transistor Tester 

52. Valve and Transistor 
Tester 

53. Electronic Stetho¬ 
scope 

54. Moisture alarm 

55. Electronic Pistol 

Range 

56. Geiger Counter Trans¬ 
istor 

57. Light Beam Relay 
Alarm. 

58. Flasher Unit. 

59. Transistor Alarm. 

GO, Electronic Switch. 

61. Photo Timer. 

62. Direct Reading Im¬ 
pedance Meter. 

63. Electronic Anomo- 

meter. 

64. S.W.R. Indicator. 

65. Slmp'e Proximity Re¬ 
lay Alarm. 

66. Pipe and Wiring 
Locator 

67. Resonance Meter. 

68. EJectronic Metronome. 

BATTERY CHARGERS 

69. Universal Charger 6V 
at SA-12V 3.5A. 

70. 1 Amp Charger 6 or 
12V at 1 A. 

REGULATED POWER 

SUPPLIES 

71. Transistor 9V Regu¬ 
lated Supply—1-9V 

at 70 MA. 

72. Transistor Fullv Pro¬ 
tected Supply—6-25V 
at 500 MA. 

73. Transistor Fully Pro¬ 
tected Supply (Less 
Meters). 

74. 1966 H.T. Requlated 
Supply—190-270V at 
40 MA. 

75. 1966 H.T. Regulated 
Supply (Less Meters). 

VOLTAGE/CURRENT 

CONTROL UNITS 

7G. Varl-Watt Power Con¬ 
troller. 

77. Varl-Tach Motor 
Speed Controller. 


78. 2KW Automatic Light 
Dimmer. 

79. 4KW Automatic Light 
Dimmer. 

80. Model Train Control 
Unit. 

81. Model Train Control 
Unit W/Simulated 
Inertia. 

82. High Power Model 
Train Cotrol UIt with 
Simulated Inertia. 

TACHOMETER UNITS 

83. B or 12 volt stan¬ 
dard Kit. 

84. 6 or 12 volt Mullard 
Kit. 

85.. 6 or 12 volt with 
Dwell Angle. 

86. Tachometer and Dwell 
Angle Unit for Ser¬ 
vice Stations. 

TRANSISTOR IGNITION 

87. 6 or 12 vort RO-FO 
Coll Kit. 

88. (Special Ignition 

Coll.) 

89. 6 or 12 volt Kit 
^Ignition Transformer 

90. Automotive Volt¬ 
meter-Exp Scale. 

CONVERTER 

91. DC-DC Converter— 

60 Watt. 

92. 40 Watt Unit (DC- 
DC) Converter Trans¬ 
istor. 

93. 40 Watt Unit (DC- 
DC) Converter 12V 
Input. 

94. 70 Watt Unit (DC- 
DC) Converter 12V 
Input. 

95. 100 Watt Unit (DC- 
DC) Converter 12V 
Input. 

96. 140 Watt Unit (DC- 
DC) Converter 24V 
Input. 

97. 225 Watt Unit (DC- 
DC) Converter 24V 
Input. 

HIGH FIDELITY AMPLI¬ 
FIERS MONO UNITS 

98. HI-FI 3. 

99. Mullard 3.3. 


100. Mullard 5-10 
Unit. 

101. Mullard 5-10 

Single 

Two 

Units. 


102. Mullard 5-10 


(Trans.). 


103. Transistor —• 

20 

Watt. 

104. Transistor — 

60 

Watt. 


STEREO UNITS 



105. Mullard—2-2. 

106. Mullard—3-3. 

107. Mullard—10-10 

108. Mullard—5-5 
(Trans.). 

109. Mullard—10-10 
(Trans.) 

110 P-hilips—Twin 10. 

111. Wireless World 20- 
20 (Trans.). 

112. HI-FI 60-60 
(Trans.). 

113. Playmaster 2-2. 

113A. Playmaster 3 plus 3. 


114. Playmaster Unit 3. 

115. Playmaster Unit 4. 

116. Playmaster Twin 10. 

117. Playmaster 101 
Basic Amplifier. 

118. Playmaster 105 
(Trans). 

119. Playmaster 113 
(Trans.). 

120. Playmaster 115 
(Trans.). 

121. Playmaster 118 
Valve. 


P.A. 

& 

GUITAR 

UNITS 

122. 

10 

P.A. 

Watt 

Standard 

123. 

25 

P.A. 

Watt 

Standard 

124. 

35 

P.A. 

Watt 

Standard 

125. 

100 

Watt 

Standard 


P.A, 

126. Stereo P.A. AMP. 

127. 10 Watt Guitar. 

128. 25 Watt Guitar. 

129. 35 Watt Guitar. 

130. 5o Watt Guitar. 

131. 70 Watt Guitar 
(Trans.). 

132. Playmaster 102 
Guitar. 

133. Playmaster 103 
Guitar. 

134. Playmaster 116 
Guitar. 40w. 

135. Playmaster 117 
Guitar 60w. 

136. Guitar Fuzz Box. 

STEREOGRAM UNITS 

137. Playmaster 106. 

138. Playmaster 107. 

139. Playmaster 108. 

CONTROL UNITS 

140. Playmaster No. 9 
Mono. 

141. Playmaster No. 10 

Mono. 

142. Playmaster 104 
Stereo 

143. Playmaster 112 
Stereo 

144. Playmaster 120 
Stereo 

145. Mullard 2 Valve 

Mono. 

146. Mullard 3 Valve 

Mono. 

147. Philips Mlnlwatt 
Unit. 

148. Wirelest World 
Systems — Stereo. 

PREAMPLIFIER UNITS 

149. Transistor Mono. 

150. Transistor Stereo. 

151. Transistor Silicon 

Mono. 

152. Transistor F.E.T. 

Mono. 

153. Transistor DYN MIC 
Mono. 

154. Transistor DYN MIC 
Stereo. 

155. Playmaster 115—FET 
—Stereo. 

156. Playmaster 118 — 
Magnetic. 

157. Sound Projector Pre¬ 
amp. 

MIXER UNITS 

158. Transistor—4 chan¬ 

nel. 


159. Transistor—4 chan¬ 
nel. 

160. Valve—4 channel. 

TUNER UNITS 

161. Playmaster — Unit 
style. 

162. Playmaster No. 11. 

163. Playmaster No. 114. 

164. Philips Mlnlwatt. 

165. Mullard Wide Band 
with Preamp. 

166. Transistor — Long 
Range. 

TAPE AMPLIFIER UNITS 

167. Transistor Tape Pre¬ 
amp. 

168. Playmaster 110 

Mono.. 

169. Playmaster 110 

Stereo. 

170. 110 Power Unit. 

171. Playmaster 110 

Adaptor. 

172. Playmaster 119 Tape 
Adaptor. 

173. Transistor VOX. 

174. Tape Actuated Relay. 

RECEIVERS—AMATEUR. 

HF and VHF, 

175. Fremodyne 4. Com¬ 
plete Kit. 

176. Fremodyne 4 RF 
Section Only. 

177. Communication RX. 

178. Synchrodyne Tuner. 

179. Deltahet RX 

180. 3-Band Double 
Change Superhet RX 

181. Explorer— AM/FM 
VHF-(Translstor). 

182. Irtterceptor 5 Semi 
Communication RX. 

183. 1967 All Wave 5. 

184. 1967 All Wave 6. 

185. 1967 All Wave 7. 

RECEIVERS 
GENERAL PURPOSE 

186. All Transistor Car 
Radio. 

187. Transporta 7 (with 
RF) Transistor. 

188. Little General 1961. 

189. 3-Band 8 Transistor 
Set. 

190. 3-Band 2 RX with 
Speaker. 

191. 3-Band 3 RX (AC). 

192. Interstate 5 (AC). 

193. Versatile Mantel Set. 

194. All Wave Transistor 

195. A.B.C. 3 Receiver 

196. 1967 All Wave 2. 

197. 1967 All Wave 3. 

198. F.E.T. 3. 
TRANSMITTERS 

199. 144 MH3 Linear 
Final (50W). 

200. 144 MH3 (TX) 
(20W). 

201. 144 MH3 TX (75W) 

202. 144 MH3 TX (18W> 

203. 144 MH3 SSB (TX) 

204. 3-Band AM TX. 

205. Basic 3-Band TX. 

206. 5-Band SSB TX. 

207. SSB TX Complete. 

208. SSB TX Less Crys¬ 
tals. 

209. SSB TX Less Mech 
Filter. 

210. Less Crystals and 
Mech. Filter. 


1 ■ /•(-»>• ••••—;.r ..... ..r-. .4. 1 ’ )'r\ . ••••.• 


Phone 63-3596 (■ 

C (SALES) 63-3596 

63-5973 Co Vo Ot 

PTY. LTD. 63 5,73 

232 FLINDERS LANE. MELBOURNE, VICTORIA 
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Insist on the ORIGINAL 


J. H. SYNCHRONOUS TURNTABLE 



NOW ONLY $36.00 

There is only one original J. H. lightweight 
turntable. The instrument was designed by us and 
is a development of years of research. 

It has now been copied. There is, of course, 
very good reason for this sort of imitating. The 
J. H. two-speed turntable has something everyone 
envies: a lower rumble, wow and flutter content 
than any other turntable selling at any price. Actu¬ 
ally, we have never been flattered like that before. 

Like all works of art, imitations can appear, 
but imitations rarely—if ever—approach the qual¬ 
ity of the original. This undeniable fact is, indeed, 
our good fortune, as the imitators have certainly 
been deceived by the APPARENT simplicity of 
the design, which conceals countless hours of test¬ 
ing and modification before the desired results 
could be achieved. 

You may rest assured, that only the original 
J. H. Synchronous Turntable has a wow and flut¬ 
ter content of not more than 0.04 per cent and a 
rumble level that is unmeasurably small. 


Early in 1961 ADC in¬ 
troduced their now 
famous ADC/PRITCH¬ 
ARD ARM “which 
comes right at the top of 
the tree” to quote one 
leading audio equipment 
critic and to quote an¬ 
other one “has the low¬ 
est friction found in 
modern arms,” or an¬ 
other one “is the most 
attractive American arm 
available.” Its secret is 
its extraordinarily low 
inertial mass. It simply 
has to be as good as that 
to be truly compatible 
with the outstanding 
ADC. 10E/II cartridge, 
or, for that matter, any 
ADC cartridge. How¬ 
ever, the most remark¬ 
able thing about this 
arm is, that, thanks to 
ADC’s advanced tech¬ 
nology, it is as modern 
today, as it was in 1961! 
No changes had to be 
made. You will remem¬ 
ber, what pickup arms 
looked like 7i years ago. 
They were “blunderbus¬ 
ses” and useless for 
modern high-compli¬ 
ance, low tip mass car¬ 
tridges, as we know them 
today and as the ADC.l 
was in 1960. 

Don’t forget, a cartridge can only be as good as 
its carrying arm and ADC cartridges certainly 
deserve the very best one. 



J. H. REPRODUCERS PTY. LTD. 

■ 

293 HUNTINGDALE ROAD, CHADSTONE, VICTORIA. 3148 

TELEPHONE* 277.3066 


Exclusive Australian Representatives of ADC, V.S.A., and KEF, V.K., and manufacturers of the 
popular J. H. SYNCHRONOUS TURNTABLE. 
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Filtering RF interference in audio equipment 


RF interference in audio equipment can produce some very 
unwelcome effects: voices and music from radio transmitters, 
chirps from radar equipment and, most troublesome of all, 
sync, buzz from television stations. The following is a con¬ 
densation of an article from the Audio Engineering Society 
Journal (Vol. 16, No. 2, April, 1968). 


by R. S. MacCollister 


It is disturbing to find, after install¬ 
ing carefully selected audio equip¬ 
ment, that the local radio or television 
station comes in at an annoyingly high 
level on the phono circuits. It is 
equally distressing to find that these 
phono circuits are loaded with a back¬ 
ground of buzz, reminiscent of 50Hz 
hum. Yet such experiences have been 
plaguing the high-fidelity field for years 
and, subjectively at least, the inter¬ 
ferences seems to be getting worse. 

The problem is experienced not only 
by the high-fidelity section of the 
audio industry. Almost any piece of 
audio equipment that uses a high im¬ 
pedance input followed by substantial 
amplification, or that has a high im¬ 
pedance point inside the chassis with 
substantial amplification after it, can 
be affected badly by this trouble. Some 
telephone-answering devices use a crys¬ 
tal microphone feeding a high-input 
impedance solid-state amplifier, and 
they too can be affected. 

The first reaction of the audio en¬ 
gineer often is to start the usual search 
for ground loops, heater-cathode leak¬ 
age, power supply difficulties, and 
other such causes of hum in audio 
systems. All to no avail, since the 
problem is not amenable to correction 
along these lines. The source of this 
interference is not even in the audio 
spectrum and efforts to filter or other¬ 
wise control 50Hz and its low har¬ 
monics are therefore doomed to failure. 

The explanation of this “buzzy” 
interference lies in the location within 
built-up residential areas of powerful 
television transmitters. These transmit¬ 
ters fill the surrounding area with a 
strong field of RF energy, modulated, 
among other things, by the synchroni¬ 
sation signals used in all television 
transmissions. This is the source of 
that most annoying interference—“TV 
sync, buzz.” 

The strength of the offending RF 
fields is not always recognised. To 
illustrate: some years ago the writer 
was called in to diagnose a particularly 
bad case of buzz trouble. The high- 
fidelity equipment was from a good 
maker. The buzz was so bad that steps 
were taken to record it for use on a 


radio program on a local FM station 
reporting on the situation. Unfortun¬ 
ately, the only valid suggestion that 
could be made at that time was to 
suggest the services of a good real 
estate agent! 

The buzz was duly recorded on an 
Ampex 400 tape recorder and, after 
successfully getting down a horrendous 
buzz on the tape, the recorder was 
disconnected, leaving only a pair of 
high-impedance crystal phones con¬ 
nected to the monitor jack. It was quite 
a surprise to find that, under these 
conditions, with the recorder discon¬ 
nected from everything except the 
phones and in the middle of a living- 
room, the VU meter needle on the 
recorder was wandering between — 2 
and OVU! 

Other RF sources will cause similar 
difficulties: On occasions there is a 
rhythmic buzz with a sharp crescendo 
and a diminuendo, repeating with a 
clock-steady frequency. This is caused 
by radar. 

Again, in a San Francisco high- 
fidelity store it is possible to place a 
hand on the head cover of one of the 
better tape recorders and hear speech 
and music—from a local station. 

On one downtown street of San 
Francisco a series of tones, repeating 
at odd intervals, used to appear on all 
tapes recorded on another recorder; the 
trouble stopped when the recorder was 
moved across San Francisco Bay to 
Berkeley. In this case the cause was 
thought to be signals connected with 
the local street railway. 

Local “ham” stations can also cause 
trouble, even though the transmitters 
involved have been thoroughly worked 
over to minimise spurious radiation. 

Phone dialling pips, light switch 
clicks, and similar disturbances are in 
the same class: RF interference. 

But the buzz is the worst of all. 

In areas where TV sync, buzz is a 
problem, some locations may be pre¬ 
dicted as ones where trouble will be 
experienced. It has been determined on 
the basis of the location of troubled 
equipment as well as by driving around 
the areas near the TV stations, that 
the interference is likely to be strong¬ 


est along the transmission lines supply¬ 
ing power to the stations involved. For 
instance, the home where the wander¬ 
ing VU meter needle was observed is 
less than 1,500ft from the TV tower 
and across a narrow street from the 
power lines to the station. 

In a house approximately a quar¬ 
ter mile further away from the station, 
but not on the power line, there was 
little difficulty. In yet a third house, 
over half a mile from the station, there 
was a great deal of interference in a 
tape recorder; this house is close to the 
corner of the street where the power 
lines come down the hill. 

The writer’s home is about 2£ 
miles line-of-sight from the major TV 
stations in San Francisco. All audio 
gear must be filtered before adequate 
signal-to-noise can be attained. TV 
sync, buzz is so strong that the house 
is an excellent test spot to see if the 
audio equipment under examination is 
or is not immune to this interference, 
or if filtering is successful. 

One of the prime bits of evidence 
useful in differentiating between sync, 
buzz and ordinary hum is the fact that 
the buzz will be affected by persons 
moving around the audio equipment 
while it is buzzing, with the volume 
control turned up to emphasise the 
problem. Arrangement of the audio 
cables from the cartridge will affect the 
character and loudness of the buzz. 
The buzz can often be minimised by 
holding portions of the audio cables in 
the hand; it is a sure sign that the buzz 
is RF interference if the buzz changes 
as the hands are moved away from or 
toward the cables. Proof positive comes 
when the audio output is displayed on 
a scope screen. Often the entire TV 
signal will show up, picture modulation 
and all! 

Having described the problem, what 
can be done to minimise RF inter¬ 
ference? But first an explanation is 
appropriate as to how the RF signal 
creates the audio fed to the speakers. 

Mostly, the RF interference is pick¬ 
ed up by unbalanced, high-impedance 
cables, as from the phono cartridge to 
the preamplifier section of the equip¬ 
ment. The cables from tape playback 
heads to the electronics of the recorder 
can also pick it up effectively; so can 
high-impedance microphone cables. 
Even speaker cables have been known 
to bring the RF back into the amplifier 
to cause trouble. 

Actually, any cable attached to the 
preamplifier chassis can bring in the 
RF; once it gets inside the chassis, the 
damage is done. The RF affects the 
grid circuit of the first tube in the 
amplification chain or the base of the 
first transistor. At this point, a detect- 
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know you've bought the very best 
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Model 

571 


Hand-held or for stand 
use—features smooth 
peak-free response from 
50-10,000Hz — ideal 
for situations requiring 
a small inconspicuous 
microphone. 
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/ /H 545 


5455 


55SW §*• 

For hand or stage use 
—low frequency elimi¬ 
nates boomlness—good 
in locations where 

feedback Is a problem 
—Includes a swivel 
adapter. 


Small and strikingly 
handsome—freq. resp. 
50-15000HZ—Ideal for 
singers and entertainers 
— includes plastic 

carry case. 


Rugged and reliable— 
shock mounted—freq. 
resp. 40-15.000 Hz— 
Ideal for public 
address systems, re¬ 
cording and broad¬ 
casting. 
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Model 

585SA 


Features special filter 
to provide protection 
from wind and "pop" 
—on'off switch—high 
impedance — shock- 
mounted cartridge. 




Model 

561 


Vn extremely rugged, 
tamper-proof dynamic 
microphone — fixed 
pipe or gooseneck 
available—low imped¬ 
ance—freq. resP. 40- 
10.000Hz. 




Model M68-2 


This practical, efficient, 
economical mixer is 
the ideal between the 
heavy complex mixer 
and the extremely low- 
cost unit of limited 
us e f u I n ess — light 
enough to be portable 
yet satisfying the 
needs of most serious 
tape and recording 
enthusiasts. 



Model 

585SAV 


Includes a volume 
control — high impe¬ 
dance—freq. resp. 50- 
12.000 Hz. Ideal for 
nightclubs, paging and 
despatch and low-cost 
P.A. systems. 
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Model 

550S 


Excellent for pick-up 
of voice and music— 
Smooth wide response 
from 50-15.000Hz— 
ideal for situation re¬ 
quiring a high quality 
omni-directional micro, 
phone. 


THE SHURE 
REACTANCE SLIDE 
RULE 

A handy reactance slide 
rule for simple calcu¬ 
lations of resonant 
frequency, capacitatlve 
reactance and induc¬ 
tive reactance. This 
slide rule also solves 
coil "Q" and dissipa¬ 
tion factor problems 
that cover a frequency 
range from 5 cycles 
per second to 10.000 
megacycles. 


Shure quality products distributed throughout Australia by 


Model 

581 SB. 
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# 


A highly effective mic¬ 
rophone at a budget 
price —- built-in on/off 
switch—low Impedance 
detachable cable. 



Model 


Professional quality 
dynamic probe micro¬ 
phone—smooth natural 
wide range response— 
ideal hand held micro¬ 
phone designed for TV. 
radio and recording 
studios. 



Low cost microphone 
featuring smart, mod¬ 
ern. lightweight con¬ 
struction — freq. resp. 
40-15.000Hz — ideal 
for tape recording and 
public address. 


Torture test your car¬ 
tridge with the SHURE 
trackability test record 
TTR101. "AN AUDIO 
OBSTACLE COURSE" 

A unique record de¬ 
signed to demonstrate- 
the ability of the pick¬ 
up to stay in contact 
with the groove modu¬ 
lations over a wide 
range of frequencies 
and intensities. In 
other words, to track 
the grooves. 


Audio Engineers Pty. Ltd. 

342 KENT STREET, SYDNEY. 29-6731 
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ing action occurs, causing the audio¬ 
frequency modulation on the RF to be 
passed on up the chain, being ultimat¬ 
ely reproduced in the loudspeakers. 

To combat the interference, one can 
attempt to keep the RF out of the 
system but this is difficult, often impos¬ 
sible. Attempts to “ground” this RF 
through water pipes or some such are 
almost always a waste of time. The 
writer knows of two main ways to 
cope with interfering RF, and a com¬ 
bination of the two will sometimes 
overcome the problem completely. 

One of them is to extend the shield¬ 
ing effect of the chassis, by placing the 
cables from the cartridge to the pre¬ 
amplifier section of the equipment in¬ 
side some heavy, tinned-copper shield¬ 
ing. Sometimes this also helps 
on cables from the tuner or other 
auxiliary signal sources. It is import¬ 
ant to ground the shield to the pre¬ 
amplifier chassis only, leaving the out¬ 
board end unconnected. To do other¬ 
wise will create ground loops that will 
add more hum than the reduction of 
buzz accomplished. It is sometimes 
worthwhile to use shielded speaker 
cables, grounded to the chassis in the 
same way. 

Another idea that may help is to 
twist the pairs of stereo audio cables 
together, if single cables are used from 
the cartridge. 

The second and better method is to 
make the audio equipment itself more 
immune to the interference by filter¬ 
ing. 

It is important to remember that the 
carrier of the interfering audio is an 
RF signal normally above 50MHz 1 ; 
hence the futility of filtering in the 
audio range. Since the main causes of 
the buzz are synchronisation pips on the 
TV signal, which are essentially square 
waves with all the attendant harmonics, 
it would be necessary to filter sharply 
a number of discrete frequencies. This 
is not practicable. 

Rather obviously, a lowpass filter 
somewhere near the point where the 
RF enters should be considered. It is 
simply necessary to have a filter with 
the 3dB point well above the audio 
spectrum and well below the lowest 
frequency carrier of the RF 
interference. This spot is well chosen 
at about 3 MHz. A filter consisting of a 
1,000 ohm resistor in series and a 
46pF capacitor in shunt will be quite 
satisfactory. Values are not criticial 
but, since the components are at the 
beginning of extensive amplification 
chains, low - noise types should be 
chosen. 

The question remains as to where 
to put the filter—a most important 
point if it is to be effective. 

RF filters should be installed as 
close as physically possible to the 
actual elements inside the valves or 
transistors. Obviously, this will be on 
the socket pins in valve equipment, or 
at the connection points where the 
leads of the transistors meet the rest 
of the circuitry. Thus, the resistor 
should be installed between the top of 
the grid resistor and the grid pin of 
the socket, or the similar place in 
transistor circuitry 2 . The capacitor 
should be installed directly on the 
socket pins for the grid and the cathode 
of valves, or the equivalent position 
with transistors, as shown in figure 1. 

It should be noted, since the 3dB 
point of the filter is in the megahertz 
range, the effect on audio frequency 
response is negligible. 


It will compromise the effectiveness 
of the filter if there is a resistance be¬ 
tween the bottom end of the capacitor 
and the cathode, or its equivalent in 
the transistor—hence if the bottom 
end of the capacitor is connected to 
chassis instead of cathode (or emitter). 
The capacitor adds to the interelectrode 
capacitances of the tube or the tran¬ 
sistor. These capacitances will some¬ 
times work by themselves if the series 
resistor is increased to 10,000 ohms 
but, for full effectiveness in difficult 
areas, the added capacitance is neces¬ 
sary. 

If the offending carrier frequency is 


equipment are largely unaware of the 
magnitude of the problem and there¬ 
fore of the need to combat it. If the 
foregoing remarks help to underline 
this need, they will have served a pur¬ 
pose—quite apart from aiding those 
who have the problem right now, in 
their own equipment. 

NOTES 

1. This problem has been discussed in 
connection with the design of solid state 
preamplifiers. See James J. Davidson, 
“Low Noise Transistorised Tape Playback 
Amplifier,” J. Audio Eng. Soc. 13, 15 
(1965). This designer chose shielding, with 
particular attention to special grounding, 
to solve the problem. It is possible to do 


To be effective, ik 

RF filtering HI— 
must be installed 
across the actual 
input electrodes 
of the first valve 
or transistor . 
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lower than those used in television 
transmissions, it may be necessary to 
lower the 3dB point of the filter by 
increasing the value of the resistor. The 
writer has used values varying between 
1,000 and 10,000 ohms with success. 

It might be thought that it would be 
effective to place this filter at the in¬ 
put to the preamplifier from the cart¬ 
ridge. This is not the case. The portions 
of the input jack and the input plug 
that are inside the chassis, and are per¬ 
force before the filter, will act as a 
transmitting antenna to spread the RF 
energy all over the inside of the chas¬ 
sis, filter or no. It will be picked up 
by the leads, detected at the valve or 
transistor as before, and again appear 
in the output as background audio. 

For this very reason it is sometimes 
necessary to filter the valves or tran¬ 
sistors just after the tone controls in 
the amplification chain. Tone controls 
being “lossers,” the gain after them is 
sometimes very high and RF picked 
up and detected at this point can be 
almost as bad as that affecting the 
input. 

Some care should be exercised in the 
installation of the filter in existing 
equipment. It should never be instal¬ 
led inside a feedback loop. Some 
trouble may occur in installing filters 
at the grids of tubes used as first audio 
amplifiers in power amplifiers that take 
feedback from the output transformer 
secondary and apply it to the cathode 
of the first audio amplifier, since para¬ 
sitic oscillation can and often does 
occur in this situation. Any filtering 
on an existing piece of equipment 
should be carefullv examined with a 
scope to see that this trouble does not 
crop up. 

This filtering method was first devis¬ 
ed for valve amplifiers, but will work 
effectively with both valve and tran¬ 
sistor gear. It has been known to effect 
a better than 40dB improvement in the 
signal-to-noise ratio of recent solid- 
state amplifiers, which is an indication 
of both the effectiveness of the filter¬ 
ing and the magnitude of the problem. 

The writer feels that the engineering 
staffs involved in the design of audio 


this with newly designed equipment, but 
it is not an attractive proposition for 
existing equipment in the field. Filtering 
in the amplifier described in the article 
would have been risky due to the presence 
of feedback loops. 

2. One must be careful not to disturb 
DC biasing arrangements in transistor 
circuits. The important thing is to have 
the resistor of the filter in series with the 
signal, and as close as possible to the tube 
or transistor as circuit conditions allow, a 



CALLING ALL 

PROSPECTIVE AMATEURS 

The Wireless Institute of Aust¬ 
ralia was established in 1922 to 
further the interest of Amateur 
Radio. With over 45 years ex¬ 
perience, who could be more 
experienced in the teaching of 
this subject? 

We are a non-profit making 
Organisation. Correspondence 
Courses are available at any 
time. Personal Classes commence 
in February of each year. 

For further information write to: 

THE COURSE SUPERVISOR, W.U., 

14 Atchison Street, 
CROWS NEST, N.S.W. 
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Ten-Ten 

A loudspeaker system for discerning listeners who 
demand quality without frills. At a reasonable cost, the 
TEN-TEN is the answer for "budget" audio installation. 
Ideal for use with tape recorders. This twin-speaker 
system has an impedance of 4 ohms, which makes it 
suitable for use with a very wide range of equipment. 
Power Handling: 10 watts (20 watts U.S.A.) Range: 60- 
20,000 Hzi6db. Dimensions: 14^" x 7£"x9£". (36-8x18-4 
x 24-1 cm.) 


Agents in Australia: British Merchandising Pty. Ltd. 

P.O. Box 3456, G.P.O., Sydney, N.S.W. 

Shaw House, 49-51 York Street, Sydney, N.S.W. Tel: 29-1571/3 
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Sounds Best 

by Goodmans 


... and from Goodmans world-famous 
“M” Range of High Fidelity Loudspeaker Systems 


Maxim 

The first and still the best! A true High Fidelity Loud¬ 
speaker system complete, the size of a shoe-box - 1 0{" 
x x 7 i". The meticulously finished cabinet in hand- 
rubbed teak (or walnut) houses two tiny precision direct 
radiator drive units which cover the frequency range - 
45-20,000Hz-with less deviation from level response 
than almost any other High Fidelity Loudspeaker - and 
handle 12 watts of power easily. No problems in finding 
room for it-just move a couple of books. 
Specification 

Dimensions.10^" x 5^" x 7y" deep (26-7 x 14 x 18-4 cm.) 


Range . 45-20,000 Hz 

Power.12 watts 


Impedance .. . . 8 ohms 


Impedance.15-16 ohms 


Mezzo II 


Handles 15 watts of power-yet measures only 12" x 
19£" x 9" deep-the M EZZO really will go on a bookshelf. 
The styling is restrained yet distinctive, making MEZZO 
an "easy" addition to any design-conscious furnishing 
scheme. The frequency range is a clear and clean 40- 
20,000 Hz with a control and smoothness accounted 
for by two new specially developed and patented 
loudspeakers. The 12" bass unit is of very advanced 
design and construction, and is particularly notable for 
its very low distortion and extraordinary smoothness of 
performance. It is claimed to be the smoothest bass 
reproducer of its size ever produced. The treble unit, 
with attenuator control, completes the quality picture to 
give an overall performance unrivalled in a reproducer 
of this size. The L.C. crossover network operates at 
2,000 Hz. The distortion level is extraordinarily low. The 
perfectly controlled balance of the M EZZO sound makes 
it-The Loudspeaker to Live With. 

Specification 

Dimensions . 12" x 19^-" x 9" deep (30-5 x 49-5 x 22-9 cm.) 


Range . 40-20,000 Hz 

Power . 15 watts 






































































Classical 
•k reviews 




By JULIAN RUSSELL 


Aida — “grandest 


VERDI—Aida. Complete Opera. Birgit 
Nilsson (Aida); Franco Corelli 
(Radames); Grace Bumbry 
(Amneris); Mario Sereni (Amon- 
asro); Bonaldo Giaiotti (Ram- 
phis); Ferruccio Mazzoli (The 
King). Rome Opera House Chorus 
and Orchestra conducted bv Zubin 
Mehta. HMV Stereo SAN189/91. 

This is a good set of what is 
probably the grandest of all the grand 
operas in the current repertoire, but 
I cannot say that I prefer it to the 
1962 De>cca version, which had the 
advantage of a production by John 
Oulshaiw, an important feature in an 
opera that relies so much for its effect 
on the massing of choruses and other 
ensembles. Moreover, Karajan not only 
won some beautiful playing from the 
Vienna Philharmonic, but had a much 
more idiomatic approach to the music 
than Mehta. For Mehta, despite some 
reallv lovely plaving in the brief intro¬ 
duction—tautly linear yet seductive in 
tone—and in the opening of the Nile 
scene, has yet to work himself into 
a true Verdian style. 

Nilsson, of course, is better known 
for her Wagnerian and Straussian roles 
than Italian ones and might also be 
criticised by some for her failure to 
get a really Verdian quality into her 
magnificent voice. But if this is per¬ 
haps missing, her achievement in the 
role is nevertheless memorable though, 
perhaps unfairly, one cannot entirely 
rid one’s mind of oast performances, 
especially by Callas and Milanov. 
Corelli is a robust rather than an 
alluring Radames. To say that he keeps 
himself to himself is no great exag¬ 
geration of his method in this set. He 
seldom seems to blend in with the rest 
of the cast and while he is formidable 
when he lets himself go, he is anything 
but beguiling in the too few pianissimo 
notes he takes. 

Grace Bumbry’s Amneris is formid¬ 
able, too, a feature that can be better 
appreciated in her last scene than any¬ 
where else. Sereni makes a highly 
acceptable but routine Amonasro. 
Giaiotti an impressive Hieh Priest, but 
Mazzoli is much less impressiive as 
the King. The chorus and orchestra 
are well-drilled and display complete 
unanimity in the many great 
ensemble-s. Altogether a good set, but 
not in the Decca class. 

★ ★ ★ 

BERLIOZ — Symphonic Fantastique. 
Paris Orchestra conducted by 
Charles Munch. HMV Stereo 
ASD2342. 

Paris has for a long time been due 
for a really first-class orchestra. For 
many years, there has been none that 


of g,rand operas” 


might be compared on terms of 
equality with such organisations as the 
London Symphony, New Philharmonia, 
Vienna Philharmonic, Berlin Phil¬ 
harmonic, and the best American 
orchestras. L’Orchestre de Paris makes 
its debut on this recording. It was 
founded last year with the co-operation 
of the French Ministry of Culture. 
Its basis is 35 players from the Paris 
Conservatoire Orchestra augmented to 
110 at full strength from other sources. 
Its resident conductor is one of the 
best in France, Serge Raudo, but it is 
not he, but the elder statesman, so 
to speak, -among French conductors 
who has recorded its first disc. 

The result is not altogether as happy 
or auspicious as one might have 
wished. Munch’s reading is a bit too 
overblown emotionally in the first 
movement. I admit that Berlioz did 
indicate a feverish atmosphere for this 
music, but he can hardly have had in 
mind the almost Stokowskiian extra¬ 
vagances that Munch glories in here- 
The best movements are the Valse, 
iand the “March to the Scaffold.” The 
“Witches’ Sabbath” finale passes 
muster, but not the lovely slow move¬ 
ment, “In the Fields,” which Munch 
hurries through as if deliberately avoid¬ 
ing the mlany difficulties presented by 
the movement taken at its correctly 
slower tempo. 

With true de Gaullist chauvinism this 
quite ordinary disc in everything but 
its debut significance, was awarded the 
Grand Prix de Disque du President 
de la Republique. If this means that 
the General himself was responsible 
for the award, it is as great a mistake 
as any he has made recently. 

★ ★ ★ 

BERLIOZ — Beatrice and Benedict. 
Complete Opera. Josephine 
Veasey (Beatrice); April Cantelo 
(Hero); Helen Watts (Ursula); 
John Mitchinson (Benedict); John 
Cameron (Claudio); John Shirley 
Quirk (Don Pedro); Eric Shilling 
(Somarone). The St. Anthony 
Singers and the London Symphony 
Orcheslra conducted by Colin 
Davis. World Record Club Stereo 
S/4369/70. 

This is altogether much better Ber¬ 
lioz. Indeed there is scarcely a bar 
that I didn’t find enchanting. Strangely, 
England rather than France seems to 
produce the 'best Berlioz conductors. 
Beecham was peerless, and Davis runs 
him close enough to be compared 
without any qualifications. This is all 
the stranger when one thinks about 
how odd would be a performance of 
truly English music —r by Elgar or 
Vaughan Williams, for instance — con¬ 


ducted by a Frenchman. Although the 
libretto was based, more than 100 
years ago, on Shakespeare’s “Much Ado 
About Nothing,” Berlioz himself was 
responsible for its creation. True, he 
borrowed many scenes from the ori¬ 
ginal, but he simplified the play in 
order to focus the action on the hit 
and run quarrels and love-making of 
the two principal characters. 

The music today is as fresh and 
sparkling as when it was written, and 
Davis loses no opportunity to make 
it delicious entertainment throughout. 
He has the knack of giving Berlioz’ 
long cantilenas plenty of room to 
breathe and expand. Yet you will 
never get the impression that he is 
dragging the tempos. All the principals 
are absolutely first rate, the orchestral 
playing, by the London Symphony, 
beyond praise. And perhaps more im¬ 
portantly for some, the two-disc set is 
issued at a club price as a reissue 
from the prestigious L’Oiseau Lyre 
catalogue. 

★ ★ ★ 

BARTOK — Music for Strings, 
Percussion and Celesta. 
HINDEMITH—Mathis der Mahler 
(Symphony). Berlin Philharmonic 
Orchestra conducted by Herbert 
von Karajan. World Record Club 
Stereo S/4368. 

This is another excellent buy from 
the World Record Club. Bartok con¬ 
sidered the seating of the orchestra so 
important to achieve an optimum effect 
that he drew a sketch of how the 
musicians were to be placed on the 
title page of his score. It sounds as if 
Karajan used exactly this set-up, be¬ 
cause Bartok’s quite wonderful anti- 
phonal use of his resources is record¬ 
ed with extraordinary fidelity in its 
stereo version. There is no doubting 
the distinction between the two string 
groups placed on either side of the per¬ 
cussion. As a result the sound of one 
group is confined to one speaker, that 
of the other group to the second. 
Sometimes they combine with admir¬ 
able effect. 

This is very difficult music to play, 
chiefly because everything is so ex¬ 
posed. But the Berliners do splendidly. 
And though Karajan’s account might 
be labelled by some idiosyncratic, I 
found nothing in his intensely personal 
reading to impede the natural flow of 
the music. And to those who are only 
just starting to really enjoy Bartok’s 
music I can assure them that this suite 
—I call it that for want of a better 
name—is among some of hlis most 
easily accessible after a couple of runs- 
through. 

I am afraid that I do not respond 
in the same way to the music of 
Hindemith, especially the “Mathis” 
Symphony. Its workmanship is superb 
but, oftem thpugh I have heard it, I 
still remain unmoved by most of its 
material. I don’t think Karajan is quite 
as at home here as in the Bartok. 
His tendency to shape a phrase just a 
thought too lovingly gets by in the 
Bartok piece, but tends to take the 
spring out of Hindemith’s rhythm. Yet 
Karajan’s sound is unremittingly beauti¬ 
ful, and if I could only work up more 
enthusiasm for the composition I could 
perhaps recommend it more energeti¬ 
cally. But at the club price asked I 
think the diisc excellent value for the 
Bartok alone, and if you enjoy the 
Hindemith, too, so much the better. 
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You have just heard the sound of silence. The most difficult sound to achieve on tape. All 
tape has a built-in ‘hiss’—even new tape—and how little decides how good. The less the bet¬ 
ter—and it isn’t easy to eliminate. But BASF research has developed recording tape that is 
polished to a ‘mirror’ finish. It glides freely over the heads. Sits closer for better contact. Bet¬ 
ter recording. Better frequency response and cleaner, richer playback. In fact, recording 
heads have been proven to last up to five times longer than with conventional tape. Choose 
BASF Tapes in either rigid plastic ‘roll-out’ boxes for library storage, or economy packs. 

ithe sound of silence 

® Registered Trade Mark of Badische 
Anllin & Soda Fabrik AG Ludwigshafen 
am Rhein West Germany. 

Sole distributors: Maurice Chapman & 

I Co. Pty. Ltd., 210 Clarence St., Sydney 


BASF 
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MOZART — Serenade No. 4 in D 
(K.203). Horn Rondo (K.371). 
Vienna Mozart Ensemble conduct¬ 
ed by Willi Boskovsky. Decca 
Stereo SXL6330. 

Willi Boskovsky and the Vienna 
Mozart Ensemble have embarked on 
another integral Mozart venture. Their 
last, you may recall, was the complete 
recording of Mozart’s Marches and 
Dances throughout which they main¬ 
tained a very high standard of perfor¬ 
mance indeed. Their new series will 
be the comolete Serenades, and if this, 
their first, is to be any guide to the 
quality of the remainder they should 
be excellent. They have started with 
the “Colloredo,” a serenade which 
shares almost eaual popularity with 
the more temptingly titled “Eine Kleine 
Nachtmusik.” Its nickname, by the 
way. perpetuates the memory of the 
Archbishop of Salzburg who made 
much of the early part of Mozart’s 
life so trying. 

Its only real rival is that of the 
Menuhin/Bath Festival group which 
recorded the work for H.M.V. last 
year. It was not one of Menuhin’s 
happiest efforts though, like all Menu¬ 
hin recordings, it had much to recom¬ 
mend it. Its chief fault lay in a sense 
of hurry that persisted through most 
of the movements. You will find noth¬ 
ing to complain about in Boskovsky’s 
tempos, which are at all times rational. 
If you heard any of Boskovsky’s 
“Marches and Dances” you will, by 
now, have become accustomed to his 
group’s splendid tone and unanimity 
of purpose. The same virtues are 
notable in this new series. And Decca 
have awarded the players a rich 
acoustic that suits the playing admir¬ 
ably. 

For a fill, Boskowskii includes the 
Horn Rondo, a work left unfinished 
but heard here convincingly edited bv 
Erik Smith. The horn plaving is first 
rate in both the Serenade and the 
Rondo. And a special word of praise 
must be handed to the solo violinist 
Alfred Staar, whose expert and stylish 
contribution adds much to the enioy- 
ment of the Serenade. A promising 
start to what looks like being a delect¬ 
able series. 

★ ★ ★ 

DEBUSSY —. La Mer. L’Apres-midi 
d*un Faune. Jeux. New Philhar- 
monia Orchestra conducted by 
Pierre Boulez. CBS Stereo 
SBR235262. 

There are rumours, I think well 
founded, that Boulez has abandoned 
composition for conducting because 
he has found his latest compositions 
too difficult for orchestras to play in 
a manner that satisfies him. I remember 
a concert Boulez conducted in Vienna 
in 1965 which included his Mallarme 
Improvisations, played by the Vienna 
Symphony Orchestra. There was a slip 
inserted in the program which announc¬ 
ed that this work had taken so long 
to prepare that there had been no time 
to rehearse Debussy’s “Jeux,” the per¬ 
formance of which in consequence had 
been cancelled. 

There may even be some listeners 
who think that Boulez is such a fine 
conductor that, so far as they arc 
concerned, he is more gainfully 
employed conducting thafi composing. 
And there are times when I am 


inclined to agree with them, despite 
Boulez reputation as a composer. 

I doubt if Debussy would have 
altogether approved the broadness of 
tone Boulez gets from the New Phil- 
harmonia in “L’Apres-midd.” But 
whether this is so or not, I can assure 
readers that Boulez’ is the most volup¬ 
tuous recording of the work I have 
heard. It is languorously exotic, per¬ 
vaded by the still heat of a Grecian 
summer afternoon. I found it all 
tremendously moving, and while the 
Philharmonia’s tone may perhaps be 
a little full, it is never coarse. 

Boulez raises “La Mer” to full sym¬ 
phonic stature in both the outside 
movements, though I must admit to 
some disappointment in the second. 
As a rule it recalls to my mind the 
phrase about “yeast and froth” in 
Shakespeare’s “Winter’s Tale.” But 
here it obstinately refuses to effervesce. 
It all sounds just a little too stiff 
and formal, though the climax, when 
it comes, is quite overwhelming. But 
I think Debussy would have been 
delighted with the sound Boulez pro¬ 
duces in “Jeux.” Here is true Debussian 
timbre with jewel-like clusters of notes 
spraying out from the orchestra with 
bewitching delicacy. 

★ ★ ★ 

MAHLER—Das Lied von der Erde. 
Dietrich Fischer-Dieskau (bari¬ 
tone) and Murray Dickie (tenor) 
with the Philharmonia Orchestra 
conducted by Paid Kletzki. 

Adagietto from Symphony No. 5. 
Philharmonia conducted by 
Kletzki. World Record Club 
S/6097/1-2. 

To enjoy this beautiful performance 
you must be prepared to accept a 
baritone in the part usually sung by a 
contralto or mezzo-soprano. Mahler 
himself approved the substitution and 
I can imagine no baritone more 
eloquent in this music than Fischer- 
Dieskau. And he is admirably part¬ 
nered by Murray Dickie, a tenor who 
can produce heroic sounds without 
strain, even in the first movement with 
its abnormably high tessitura. The 
orchestra, under Kletzki. has tremend¬ 
ous authority, and although the origi¬ 
nal was issued some six or seven years 
ago, the engineering of this reissue 
stands up well to modern standards. 
Altogether, another attractive buy at 
an economy price. 

★ ★ ★ 

BRAHMS—Piano Concerto No. 2 in 
B Flat, Op. 83. Wilhelm Backhaus 
and the Vienna Philharmonic 
Orchestra conducted by Karl 
Bohm. Decca Stereo SXL6322. 

There have been many fine record¬ 
ings of this concerto, but never before 
has there been such a splendid one 
made by a pianist on his 83rd birthday. 
That Backhaus’ technique can be felt 
at times to be under strain should 
surprise no one. Brahms’ Second is a 
daunting work for even youthful 
fingers to attack. But these momentary 
lapses excepted, this is a grand per¬ 
formance, broad in conception and 
faultless in its sense of style. And as 
if to celebrate this birthday occasion, 
both the Vienna Philharmonic and 


Decca’s sound engineers have given 
Backhaus glorious tone to support him. 
Although there are other current 
versions that I prefer, this is still very 
fine indeed, and can be judged strictly 
on its merits without any sentimental 
consideration of the veteran pianist 
because of bis great age. I found it 
necessary to cut back the bass a little 
to get the best out of the engineering, 
which is otherwise faultless. 


NEW YEAR'S CONCERT — Vienna 
Philharmonic Orchestra conducted 
by Willi Boskovsky. Decca Stereo 


by Willi Boskovsky. 
SXL6332. 


The program comprises: Johann 
Strauss — Overture “Cagliostro in 
Wien” Overture “Das Spitzentuch der 
Konigen.” Waltz “Kamivalsbot- 
schafer.” Polka “Leichtes Blut.” Josef 
Strauss—Waltz “Dynamiden.” Polka 
“Die Liebelle.” Polka “Mouiinet.” 
Waltz “Dorfschwaiben aus Oster- 
reich.” 

Boskovsky also shines as conductor 
of the great Vienna Philharmonic— 
of which he is the leader, by the way 
—in this lighthearted, even festive pro¬ 
gram. This is music to which you can 
listen without a care in the world. 
Indeed, if you start to play it in a 
non-receptive mood it should soon set 
you right. You can, if you like, play 
it right through with complete enjoy¬ 
ment. I found it better to select an 
item here and there to build my own 
program. But whichever way you enjoy 
it, enjoy it you will. Of that, I am 
certain. gj 
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Now 

The Most Complete Model 

X-360! 


• Magnetic Brake: Developed to bring 
the tape to an immediate stop in a split 
second, without making it saggy or too 
taut. 

• Automatic Volume Control (Comput 

-O- matic): Developed to automatically 
adjust the sound level for perfect high 
fidelity recording. The operator is relieved 
of the burden to manipulate the volume 
control watching the VU meters, as the 
occasion warrants. 

• Automatic Dust Minder: Developed to 
indicate the dust deposits on the heads. 
Such deposits account for 90% of the 
failures in most tape recorders. Clean 
the heads as dictated by the indication 
of the lamp. 

• Three Speed Motor For Capstan 
Drive: Developed 3 tape speeds (7-%, 
3-% and l-h ips), which can be deter¬ 
mined by the electrical selection of the 
motor speed. The 15 ips tape speed is 
made possible by the capstan and pinch 
wheel unit. 

• Cross Field Head: Developed to permit 
low tape speeds with amazing frequency 
response and perfect high fidelity re¬ 
cording. 

• 4 track stereo/monaural recording 
and playback 

• 50 watt solid state amplifier 

• Automatic continuous reverse (Re¬ 
verse -O- matic) 

X-360D tape deck is also available. 

There are others too, all making for perfec¬ 
tion in sounds for your maximum enjoy¬ 
ment. 



0AKAL 

AKAI ELECTRIC CO.. LTD. 

HIGASHIKOJIYACHO OHTA KU TOKYO JAPAN 


N.S.W.: Magnecord Australasia Pty., Ltd. 210 Clarence St.,.Sydney CANBERRA AND A.C.T.: Homecrafts, Petrie St., Civic Centre 
VICTORIA: Magnecord Sales & Service, 146 Burwood RD, Hawthorn 3122 QUEENSLAND: Magnecord Sales & Service 399 Montague 
Bd. t West End: Brisbane* S.A.: Magnecord Sales & Service, 8 Arthur St.. Unley W. A: Magnecord Sales & Service 579 Murray 
St., Perth 
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DOCUMENTARY RECORDS 


Reviewed by 


THE LIVING SHAKESPEARE. THE 
WINTERS TALE. With Eric 
Portman, Wendy Hiller, Diana 
Wynyard and Company. Directed 
by John Hale. World Record 
Club, Stereo LS/10. 

This play is a complex work from 
that period in the life of Shakespeare 
which gave us also “King Lear” and 
“The Tempest.” All of them are re¬ 
garded as being among the more “dif¬ 
ficult” of the author’s works. But in 
the past couple of decades they have 
begun to be looked at once again. 

Inevitably this version of the play, 
like that of “Hamlet” in the same 
series, has undergone some compres¬ 
sion in order to fit everything on to a 
single disc. We are of course not so 
familiar with the general structure of 
“The Winter’s Tale,” because unlike 
“Hamlet” it has not had the benefit 
of being made into a feature film. 
Films have undoubtedly added to the 
better appreciation of Shakespeare’s 
works in recent times. 

What the editor of the text has done 
is to adapt it to the limitations of his 
medium, leaving out those parts of the 
play which depend on visual impact to 
make their full effect. In a very in¬ 
formative cover-note, Professor Esther 
Jackson, of Atlanta University says: 
“This adaptation emphasises the tragi¬ 
comic progression at the aural level. 
It is concerned primarily with the ex¬ 
position of the character of Leontes 
and with the examination of those 
psychological relationships which affect 
him through suffering to reconciliation. 
The play that remains is essentially a 
psychological study of the immediate 
crisis around which the play develops.” 

If a play of this complex nature is 
to be presented successfully in this 
'shortened form then three good voices 
are needed for the leading roles. We 
have them on this disc. Eric Portman 
gives a powerful portrayal of the split 
personality of Leontes, with his mind 
filled with doubts and suspicion. As 
the gentle Hermione, Diana Wynyard 
is touching; and in the commanding 
part of Paulina, Wendy Hiller is both 
eloquent and compassionate. 

The large supporting cast comple¬ 
ments the work of the three leads and 
Morys Bruce brings authority to the 
part of the narrator. 

The only serious criticism I would 
make is in relation to the start of Act 
4, set in Bohemia, where Autolycus 
enters singing and has a lengthy conver¬ 
sation with the Gown. This all sounds 
just a little bit “hey-nonny-no” and 
could have been shortened somewhat. 

In the “sound-staging” of this record 
good use has been made of the possi¬ 
bilities offered by stereo for giving the 
impression of movement and the com¬ 
ings and going that are natural to a 
live presentation. As usual with the 
records from this source, the pressing 
is of high quality with very quiet play¬ 
ing surfaces. 


Glen Menzies 


“WHAT PASSING BELL.*' A com¬ 
memoration in prose and poetry 
of the fiftieth anniversary of the 
outbreak of World War I. With 
Jill Balcon, Hugh Burden, Michael 
Horden, C. Day Lewis, John 
Stride, Gary Watson, Patrick 
Wymark. Edited and produced by 
Frederick Woods. Argo R. G. 505 
Mono. 

1964 marked the fiftieth anniversary 
of the beginning of World War I, and 
since then there has been considerable 
re-thinking on the part of writers, 
historians and particularly docu¬ 
mentary makers about the background 
to, the conduct of, and the aftermath * 
of the “war to end all wars.” In purely 
visual terms, perhaps the finest ex¬ 
ample to date has been the BBC’s mag¬ 
nificent TV documentary “The Great 
War.” 

The subject is still, at any rate, a 
very live topic and for this reason I 
asked the distributors of Argo Records 
in Sydney to let me have a copy of 
this, disc to review. “What Passing 
Bell” is a brilliant and often moving 
anthology in the form of poems, let¬ 
ters, reports and excerpts from articles 
presented by a highly talented team of 
readers and actors. 

The apt title of the anthology comes 
from “Anthem for Doomed Youth,” 
one of the most famous of the poems 
written in the trenches by Wilfred 
Owen who, like many of the authors 
represented here, was killed in the war. 
His works on this record are read 
most beautifully by the present Poet 
Laureate, C. Day Lewis. 

The material, mostly written during 
the war, has been chosen to throw 
light afresh on the many aspects of 
the war — the heroism, the futility, 
the pomposities of Generals and the 
insularity of the people back home. 

This anthology makes us sharply 
aware of the comradeship of the 
strange front line world that the sol¬ 
diers had to try and make the best of, 
as in a letter from a soldier describing 
that incredible Christmas when the 
men of both sides fraternised with each 
other. As J. B. Priestley said of this 
war, “It clearly separated combatants 
from non-combatants, keeping the com¬ 
batants, if it failed to maim or kill 


them, in its nightmare world of trenches 
and barbed wire and shell holes, per¬ 
haps for years.” 

Whilst the presentation of this fea¬ 
ture is done with calm understatement, 
the effect is both dramatic and 
thought-provoking, and there is a sense 
of irony. No commentary is needed; 
the words have their own immediacy. 
Frederick Woods has juxtaposed the 
material with a skilled ear which brings 
out the humour and the tragedy of the 
war and especially the Western Front. 
But “What Passing Bell” is not just 
concerned with an event that took 
place half a century ago, it has some¬ 
thing to say about all wars. 

This is an unique anthology which 
can hold pride of place in anyone’s 
collection. Its appeal is strong both 
as history and for the moving quality 
of the “war poets” who are repre¬ 
sented. 

★ ★ ★ 

THE SENTIMENTAL BLOKE. The 
Australian Broadcasting Commis¬ 
sion presents Albert Arlen’s musi¬ 
cal adaptation of the story in verse 
by C. J. Dennis. The augmented 
A.B.C. Melbourne Dance Band 
and chorus conducted by Frank 
Thome. With Neil Williams, 
Janet Crawford, Jimmy Hannan, 
Jill Perryman, Bobby Bright and 
Muriel Luyk. RCA Camden 
Stereo CAMS 130. 

In just over 50 years since it first 
appeared in 1915, “The Sentimental 
Bloke” has become something of a 
clas&ic with its own unique place in 
Australian literature. The story of 
“Bill” and his love for “Doreen” has 
endeared the name of C. J. Dennis to 
thousands of readers. 

It has been the inspiration of two 
film's, a stage play, a television ballet 
and, in the 1960s, a very successful 
musical. Many people still have warm 
memories of the excellent full scale 
production of the musical presented 
just a few years ago. Since then it 
has been taken up and produced with 
great enthusiasm by many semi-pro¬ 
fessional groups. 

This album gives us a very polished 
presentation of the music and songs 
from the show. The overall standard 
is so good that it makes one wonder 
why more albums of this nature are not 
produced here. 

Neil Williams is in top form and 
makes the most of all the good songs 
that Albert Arlen has given the 
“Bloke” to sing. Jill Perryman is a 
natural as “Doreen” and she projects 
the character with all the confidence 
and aplomb of an old trouper. Janet 

(Continued on page 155) 
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New from Sanwa 
A-303TRd— a medium-size 
circuit tester with a 44-micro¬ 
ampere meter movement. 



• Zener effect via silicon diode automatically safeguards the mov¬ 
ing coil from burn-out. Also functions against pulse voltage in 
television circuit checking. 

• Solid-state diode rectifier obtains stability measurement extend¬ 
ing frequency coverage up to 100kHz for lower ranges. 

• High voltage probe is available extra to align television circuits. 
-As a Sanwa TR Series .multitester, the specific LI and LV scales 
provided serve to check characteristics of semiconductors by 
reading current and voltage applied simultaneously with resistance. 

- For better insulation and ruggedness, the front panel and rear 
case are moulded from plastics. 

Measurement Ranges 

DC voltage: 0.3Y1.2V 3V 12V 30V 120V 300V 1.2kV 6kV (20kn/v) 25kV (with probe) 

AC voltage : 6V 30V 120V 300V 1.2kV (8 kn/v) 

DC current: 60//A 3mA 30mA 300mA 12A (300mV) 

Resistance: Range • xl xlOO xlK xlOK 

Midscale -25a 2.5kn 25kn 250KH 

Maximum • 5kn 500kn 5Mn 50Mn 

Load current (LI): 60mA S00/M 60//A 

load voltsge(LV): 1.5V 1.5V 1.5V 

Volume elvel: -10~+17~+63dB 
Accuracy. Within ±2.5% for DC range up to 1.2kV. 

Within ± 4% for DC 6kV range. 

Within ± 3% for AC ranges. 

Within ±2.5% for ohm ranges. 

Batteries. 1.5VX1 and 22.5Vxl 
Size . 170x116x59mm 


430-ES Multitester 


SH-63TRd Multitester 


U-50d Multitester 



• Meter movement of 10 mi¬ 
croamperes, doubly protected 
by silicon diode circuit and 
spring-backed Jewel bearings. 

• Common terminals for DC 
and AC current measurements. 
Two AC current ranges read 
on single scale because of eq¬ 
ualized characteristics. 

• Solid-state germanium diode 
rectifier. 

> Flat frequency response up 
to 100kHz. 



• Protected by silicon diode 
circuit. 

• Stabilized AC voltage read¬ 
ing by solid-state rectifier 
and frequency coverage ex¬ 
tended up to 100kHz. 

•Current loss minimized by 
high input Impedance (20k 
ohms/volt for DC and 8k 
ohms/volt for AC). 

• Standard HV probe of seal¬ 
ed-in 480-megohm resistor 



• Meter movement of 35 
microamperes safeguarded by 
a protection circuit. 

- Reading error eliminated by 
battery sheaths. 

• Shunt adapter separately 
available. 


Measurement Range. 

DC voltage : 0.3V 3V 12V 30V 120V 300V (100k n/V) 
1.2kV 6kV 30kV (with probe) • (16.6k n/V) 
DC current : 12/M 0.3mA 3mA 30mA 300mA 1.2A 12A 
(300mV) 

AC voltage : 3V 12V 30V 120V 300V 1.2kV - 5kn/V 
AC current: 1.2A 12A 

Resistance : Range • XI X10 XlOO XlOK 

Midscale - 40n 400n 4kn 400kn 

Maximum • 5kn 50kn 500kn 50Mn 
Volumlevel: -17~+63dB 

Accuracy. Within ±2% (10% for 6kV and above) fsd 
for DC voltage. 

Within ±2% fsd for DC current. 

Within ±3% fsd for AC voltage. 

Within ±2% of scale length for resistarce. 
Frequency coverage. 

50Hz-100kHz for AC 30V and below (±3%) 
10kHz for other AC voltage ranges. 
Batteries. Four 1.5V (UM-3) and one 1.5V (UM-2) dry 
cells. 

Size & weight. 179x133x85mm & 1400 gr 


Measurement ranges. 

DC voltage: 0.25V IV 2.5V 10V 50V 250V 1000V 
(20k n/V) 

AC voltage: 1.5V 10V 50V 250V 1000V (8K n/V) 

DC current: 50/M 2.5mA 25mA 250mA (250mV) 
Resistance: Range -XI XlOO X1000 X10000 
Midscale -25n 2.5kn 25kn 250kn 

Maximum -3kn 300kn 3Mn 30Mn 

Minimum -0.5n 50n 500 n 5kn 

Load voltage: 1.5V 1.5V 1.5V - 

Load current: 60mA 600/M 60//A 

Volume level: -15~+5dB for AC 1.5V range 

0~+22dB for AC 10 volt range and up to 
+ 62dB 

Accuracy. ±3% fsd for DC voltage & current 

±4% fsd for AC voltage (±6% for 1.5V 
range) 

±3% of scale length for resistance 
Batteries. One each 1.5V (UM-3) and 22.5V (BL-015) 
dry cells. 

Size & weight. 160x103 x 64 mm & 730 gr approx. 


Measurement Ranges: 

DC voltage : 0.1V 0.5Y 5V 50V 250V 1000V (20k n/V) 
AC voltage : 2.5V 10V 50V 250V 1000V (8k n/V) 

DC current: 50/M 0.5mA 5mA 50mA 250mA 
Resistance: Range -XI X10 XlOO XlK 

Midscale -50n 5000 5kO 50kn 

Maximum -5kn 50kn 500kn 5Mn 

Volume level: -20~+62dB 
Accuracy. ±3% for DC and ohm ranges 
±4% for AC ranges 

Batteries. Two 1.5V dry cells (UM-3 or equivalent) 
Size & weight. 131 x 89 x 41mm & 445 gr 
Accessories available. 

Shunt adapter High voltage probe 

Clip adapter Carrying case 


For full details contact the Exclusive Sanwa Specialists... 


WF) WARBURTON FRANKI 


mm 


SANWA ELECTRIC 

INSTRUMENT CO., ltd. 

Demp« Bldg., 2-chome, Sotokmdi, Chiyodoku, Tokyo. Japan. Obit: "SANWAMETER TOKYO” 
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VARIETY FARE 

Beviews by: Neville Williams Harry Tyrer 

T. Forbes Cameron 

Imrtimtal 


PAUL SPEAKS. Selections from “Liv- 
ing Letters,” the paraphrased 
epistles by Kenneth N. Taylor. 
Narrated by Russ Reed. Mono, 
Word (Gospel Film Ministry) 
W-3384-LP. 

Interest: Soripture readings. 
Performance: Most impressive. 
Quality: Virtually flawless. 

Many thousands of copies of “Liv¬ 
ing Letters” were distributed some 
years ago under the auspices of the 
Billy Graham Evangelistic Association. 
The book is a paraphrase in modern 
English of the New Testament epistles 
and, as such, is widely used in study 
groups. 

However, I doubt that many will 
have appreciated the genius of the 
paraphrase and the flow of language 
and logic, as becomes evident in this 
reading by Russ Reed. Himself 
Hebrew Christian and a professional 
radio and television actor, Russ Reed 
begins the epistle to the Romans in 
a quiet friendly manner, but becomes 
progressively more enthusiastic as he— 
in the role of Paul the writer—deve¬ 
lops the theme of the Christian’s heri¬ 
tage. On side two, as Paul turns his 
attention in another epistle to those 
who have reputedly challenged his 
authority, the dignity of the early 
excerpts gives way to a tone of con¬ 
tention and self-justification. This is 
more than just a reading; it is a full- 
scale characteristion of the great 
evangelist, which highlights not only 
the message of the epistles but the 
very human qualities of the man who 
wrote them. 

If criticism is warranted, it would 
be that nowhere on the jacket are 
the excerpts positively identified, so 

that the listener who may want to 

follow the reading or examine the con¬ 
text has a hunt in front of him. But 
don’t let this remark put you off. As 
a scripture reading, this is quite out¬ 
standing. (W.N.W.) 

★ ★ ★ 

HAPPY SOUNDS OF FAITH. Boots 
Randolph. Stereo, Monument 
(Festival) SPL-932,896. Also in 

mono PL-32,896. 

Interest: Swingin’ Gospel. 
Performance: Yes, happy! 

Quality: Very good. 

Stereo: Well spread. 

Writing his own jacket notes, well 
known saxophonist Boots Randolph 
claims that his first opportunities as 
a featured artist came in Gospel meet¬ 
ings conducted by itinerant evangelists. 
Now, many years later, he has pro¬ 
duced this album of Gospel and devo¬ 
tional favourites, played in the spirit 
of those early meetings but, I imagine, 
with a lot more polish and far more 


competent backing. 

With organ, bass and percussion, 
plus other instrumental and vocal back¬ 
ing, he produces a happy sound in¬ 
deed, using titles that should be fami¬ 
liar to all Gospel devotees: When The 
Saints Go Marching In—Just A Closer 
Walk With Thee—Will The Circle Be 
Unbroken?—Peace In The Valley— 
Amen—The Lord’s Prayer—I Believe 
-—You’ll Never Walk Alone—May The 
Good Lord Bless And Keep You—Ave 
Maria. 

The quality and stereo are excellent 
and there is a lot of weight in the 
bass, without it ever becoming tubby. 
Recommended for the younger gene¬ 
ration in particular, and for the older 
ones too—provided you are not averse 
to the more modern treatment. 
(W.N.W.) 

★ ★ ★ 

WE’LL KEEP A WELCOME. The 
Morristcm Orpheus Choir. Con¬ 
ductor Eurfryn John. Accompanist 
Jennie Sims. Stereo, Columbia 
SCXO-6211. 

Interest: Male Voice Choir. 
Performance: Superb. 

Quality: Virtually flawless. 

Stereo: Beautifully spread. 

This new album by the Morriston 
Orpheus Choir contains several devo¬ 
tional numbers and, for this reason, 
is included in this section. The remain¬ 
ing numbers and their presentation are 
certain to appeal also to anyone in¬ 
terested in choral music, whether devo¬ 
tional or secular. In every way, the 
choir excels—in balance and blend, 
dynamic range and in its unity of re¬ 
sponse to the conductor. As in earlier 
recordings, Jennie Sims provides ex¬ 
cellent accompaniment. 

The titles: The Holy City — Own 


Rhondda—Hiraeth—-March, Men Of 
Harlech—All Through The Night— 
Bless This House—Land Of My 
Fathers—Jerusalem (And Did Those 
Feet In Ancient Times)—Ave Maria— 
Steal Away—Myfanwy—We’ll Keep A 
Welcome. 

There is a slight rustle of back¬ 
ground ambient behind the softer pas¬ 
sages and rather obvious breath noises 
on occasions, but the massed voices 
are reproduced so cleanly in even the 
loudest passages, are so well spread 
and so enriched by natural reverbera¬ 
tion that full marks must be awarded 
to the recording engineers. Playing 
time is about 35 minutes. Recom¬ 
mended.” (W.N.W.) 

★ ★ ★ 

THE MORMON TABERNACLE 
CHOIR’S GREATEST HITS. 
Volume 2. Director, Richard P. 
Condie. The Philadelphia Orche¬ 
stra, conductor Eugene Ormandy. 
Stereo, CBS SBR-235264. 

Interest: As per title. 

Performance: High standard. 
Quality: First rate. 

Stereo: Effectively spread. 

The sprinkling of devotional num¬ 
bers in this mixed program of 
“Greatest Hits” would not normally 
qualify this album for mention in this 
section. However, anyone interested in 
“We’ll Keep A Welcome,” also review¬ 
ed here, will inevitably want to con¬ 
sider this one alongside it. 

Whereas the EMI album is charac¬ 
teristically English, this one is no less 
strongly American in its flavour. The 
choir is mixed rather than male, mas¬ 
sive (a potential 375 voices) and sup¬ 
ported in the more dramatic excerpts 
by a full symphony orchestra. 

The titles: O Columbia, The Gem 
Of The Ocean — Londonderry Air — 
This Is My Country — Beautiful 
Dreamer (Stephen Foster) — Land Of 
Hope And Glory (Pomp and Circum¬ 
stance No. 1, Elgar) — Dixie — 
Father In Heaven (Bach-Gounod) — 
The Battle Cry Of Freedom — Hale- 
lujah, Amen (Handel). 

As noted, the quality and stereo are 
of a high standard, the surface i s quiet, 
the jacket notes are adequate. Whether 
you prefer this album or “We’ll Keep 
A Welcome” will depend largely on 
the content. (W.N.W.) 


ACOS 


REPLACEMENT CRYSTAL CARTRIDGES 


Acos 90 Series — a brand new family of four pick-up 
cartridges, covering all the main types needed to-day, 
each fitted with Diamond Stylus at no extra cost. 

GP91-1 Replaces GP67-1G MONO CRYSTAL 
GP91-2 Replaces GP67-2G HIGH OUTPUT 
MONO CRYSTAL 

GP92 MONO CERAMIC 
GP93 Replaces GP73-2A STEREO CRYSTAL 
GP94-1 Replaces GP81 STEREO CERAMIC 
GP94-5 STEREO CERAMIC FOR TRANSISTOR 
AMPLIFIERS 



$8.95 


fitted with 

DIAMOND 

Stylus at no extra cost. 


TECHNICAL DATA SHEETS SENT FREE ON REQUEST 


Sole Australian Agents: 


AMPLION (A’SIA) PTY. LTD. 


29 Majors Bay Rd., Concord, 
Sydney. N.SW. Phone 731227 
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The choice of 70% 
of broadcasting stations... 

and every hi-fi perfectionist 



For the first time, the world famous heavy 
duty, professional quality P58H Magne- 
cord Turntable, already used by the 
majority of Australian Broad¬ 
cast Stations, is now avail¬ 
able complete with cartridge, 
arm and cabinet. The new 
Magnecord Studio Type Re¬ 
cord Playing Unit, named the 
Tempo P58H/AT, is designed 
for the discriminating audio¬ 
file who will settle only for the best. Per¬ 
formance specifications surpass even the 
finest record changers available. The 
combination of a high-torque hysteresis 
synchronous motor, with its low wow and 
flutter content, shielded magnetic cart¬ 


ridge, and fully balanced arm capable of 
tracking down to 1 gram, ensures abso¬ 
lute fidelity and maximum protection of 
your records. An attractively 
grained walnut veneer cab¬ 
inet with smoked blue-grey 
acrylic dust cover is de¬ 
signed to blend with your fur¬ 
nishing decor. 

SPECIFICATIONS: P58H Turntable 4-Speed 
Motor, 4-Pole, Hysteresis Synchronous 
Power Consumption, 15 Watt.Wow & Flut¬ 
ter 0.1% RMS Maximum. Turntable, 12" diameter aluminium 
diecast, 8.5 lbs weight. ATI005 Pick-up Arm Dynamically 
balanced pivot bearings; Vertical height adjustment; Lateral 
balance control; Simple to adjust and operate; Plug-in 
head shell; Plug-in audio cable. AT6 Cartridge Moving 
Magnet Type; Fully shielded; Tracking weight 1-5 grams. 
Response: 20 — 20,000 c/s ± 2.5dB; Output: 5mV at 
1000 Hz; Recommended load impedance: 50,000-100,000 
ohms. 



P58H/AT. PROFESSIONAL QUALITY 


RECORD PLAYING UNIT 


fc 


Available from 

MAGNECORD SALES & SERVICE 

210 Clarence Street, Sydney. Phone 29-1704 
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Instrumental, Vocal & Humour 


VIENNESE PROM. CONCERT. Sir 
John Barbirolli conducts the 
Halle Orchestra. Studio 2 Stereo, 
EMI Promenade Series SCXO 
7888. 

Interest: Orchestral sound spec¬ 
tacular. 

Performance: Difficult to fault 
Quality: Very good. 

Stereo: Effective, natural spread. 

The opening stanzas of “On The 
Beautiful Blue Danube” (Johann 
Strauss 2nd) give little promise of what 
is to follow — routine music and 
routine orchestral sound. But then 
comes “Thunder and Lightning Polka” 
by the same composer, with a tremen¬ 
dous sonic impact that will bring any 
hi-fi enthusiast forward in his seat. 
The next two tracks provide a feast 
of varied orchestral sound that like¬ 
wise have a wealth of hi-fi appeal: 
“Overture to the Gypsy Baron” and 
“Perpetuum Mobile,” both by Johann 
Strauss 2nd. 

On side 2 are four more established 
Prom, favourites, again well played 
and well recorded: Radetzky March 
(Johann Strauss 1st) — Gold and 
Silver Waltz (Lehar) — Waltze s from 
Der Rosenkavalier (Riohard Strauss) 
— Champagne Polka (Johann Strauss 
2nd). 

If you have >a place in your collec¬ 
tion for a Promenade concert selec¬ 
tion, this one would be hard to beat. 
And it will be hard to beat also, if 
you want some full-weight orchestral 
sound to evaluate and demonstrate your 
amplifier equipment. The playing time, 
by the way, is a full 50 minutes. 
(W.N.W.). 

★ ★ ★ 

GOLDEN VIBES. Lionel Hampton, 
with reed and rhythm. Stereo, Har¬ 
mony (CBS) HAS-105. 

Interest: Gentle, melodic rhythm. 
Performance: Copybook. 

Quality: Excellent. 

Stereo: Three-channel presen¬ 

tation. 

In 1936, Lionel Hampton joined the 
Bennie Goodman band. Since then, he 
has personally featured on vibes, 
piano and drums. He has made a name 
as a bandleader and earned the descrip¬ 
tion of “jazz evangelist.” 

Here he is on the vibes again, back¬ 
ed by reeds, piano, guitar, bass and 
drums. Some of the numbers belong 
to soft lights, some swing gently, some 
keep the percussion and bass quite 
busy, but they’re pleasantly varied and 
tuneful: My Prayer — My Funny 
Valentine — Satin Doll — the Near¬ 
ness of You — Vibraholiday — The 
High and The Mighty — Smoke Gets 
In Your Eyes — But Beautiful — 
Just You, Just Me — Blues In Gold 
—The More I See You. 

If you don’t have a vibes record in 
your collection this would be a good 
one to hear. (W.N.W.) 

★ ★ ★ 

PROJECT 3 TOTAL SOUND SPEC¬ 
TACULAR. Enoch Light and the 
Light Brigade. Universal Record 
Club Stereo. 

Interest: Popular tunes in hi-fi. 
Performance: Magnificent. 

Quality: Demonstration standard. 
Stereo: The same. 

As far aa I know, this is the first 


time that any of Enoch Light’s new 
“Project 3” recordings have been issued 
at anything other than full list price. 
This is ia particularly good example 
c*f the art of Enoch Light, which has 
kept him in the forefront of high 
fidelity recording since the introduc¬ 
tion of the stereo disc. In addition 
to the extremely life-like sound which 
is characteristic of Light’s work, this 
disc offers some of the best known 
names in the field of popular music 
in America today, including Tony 
Mottola, Doc Severinsen, Stanley 
Webb and Robert Maxwell. 

Using very fine arrangements by 
Lew Davies, the band presents the fol¬ 
lowing 12 tunes: April in Portugal— 
Without You—Come on. Come On— 
What a Difference a Day Makes — 
Perhaps, Perhaps, Perhaps—Maria My 
Own—And We Were Lovers — Born 
Free—The Alphabet Murders—Who’s 
Afraid of Virginia Woolf? — Alfie — 
Mirror, Mirror, Mirror. 

Fine entertainment, and a disc which 
can be recommended at the club price 
asked. (H.A.T.) 

★ ★ ★ 

THE MERRY WIDOW and other won¬ 
derful waltzes by Franz Lehar. 
The London Proms. Orchestra 
conducted by Robert Sharpies. 
Stereo, RCA Victrola VICS-1106. 
Interest: Lehar’s waltzes. 
Performance: Full, flowing. 

Quality: Excellent. 

Stereo: Normal spread. 

What can one say about “The Merry 
Widow” and other such well known 
waltzes, except to remark once again 
on their old-world association with 
stage, costumes and gilded ballrooms? 
And who can fail to respond to their 
strong, flowing melodies? 

Here they are played competently 
and generously by the London Proms. 
Orchestra, in a performance made 
available as a re-issue on RCA’s eco¬ 
nomy Victrola label. The six waltzes: 
The Merry Widow — Eva — Gypsy 
Love — Gold And Silver — Wild 
Roses — The Count of Luxembourg. 
A s the notes point out “Wild Roses” 
is not widely known but it certainly 
deserves a place in this album. 

Altogether, this is -a very pleasant 
40-odd minutes of music, well played 
and well recorded. Recommended. 
(W.N.W.). 

★ ★ ★ 

LOOK AROUND. Sergio Mendes and 
Brasil ’66. A and M (Festival) 
Stereo SAML-932,827. Available 
in Mono. 

Interest: Brazilian style music. 
Performance: Cool and elegant. 
Quality: Very good. 

Stereo: Well spread. 

If you have a liking for the coolly 
elegant music of the current breed of 
Brazilian musicians, this disc will be 
very much to your taste. Pianist Sergio 
Mendes is one of the best known musi¬ 
cians in the popular field in his native 
Brazil, and became known to a wider 
audience w<hen he recorded a disc for 
Atlantic last year. Now he has trans¬ 
ferred his allegiance to Herb Alpert’s 
A and M company, this being his 
first release on that label. The playing 
here is very cool indeed and is cer¬ 
tainly elegant and tasteful. Sound 


quality is as good as one could wish, 
and the selection comprises: With a 
Little Help from My Friends — Roda 
— Like a Lover — The Frog — Tris- 
teza — The Look of Love — To Say 
Goodbye — The Beat — So Many 
Stars — Look Around. Worth Investi¬ 
gation by Bossa Nova lovers. (H.A.T.). 
★ ★ ★ 

IMPROVISATIONS. Ravi Shankar 
(sitar) assisted by Kanai Dutta 
(tabla) and group of jazz musi¬ 
cians. Liberty (Festival) Stereo 
SLYL-932,850. Available in mono. 
Interest: Indian music. 

Performance: Reasonably success¬ 
ful experiment. 

Quality: Excellent sound. 

Stereo: Good spread. 

In common with some Western 
musicians, Ravi Shankar has been 
examining the possibilities of a fusion 
of the Indian traditional and Western 
jazz styles. On side one of this record, 
he presents his ideas in this direction, 
in a piece called “Fire Night.” In this 
he is aided by American jazz musicians 
Bud Shank, playing flute, Dennis 
Budimir (guitar), Gary Peacock (bass) 
and Louis Hayes (drums), combining 
with a group of Indian musicians. The 
Indian instruments used are all per¬ 
cussive (Ravi does not perform himself 


"INNERBOND" (Regd.) 

BONDED 

ACETATE 

FIBRES 

FOR PACKING IN 

SPEAKER ENCLOSURES 

A new resilient Bonded Wadding made from 
ultra fine Cellulose Acetate Fibres that gives 
high efficiency for Sound Absorption. 

“INNERBOND" is light, clean, dust free 
and easy to handle. Because all the fibres 
are bonded “INNERBOND” will hang as a 
“curtain” and will not fracture or break 
down due to vibration. 

“INNERBOND" is odourless, highly resis¬ 
tant to attack by bacteria or fungus and is 
vermin repellent: “INNERBOND” at 16oz 
sq. yd. has a nominal thickness of 1“ and 
at this density is recommended as a pack¬ 
ing In Speaker Enclosures for Sound Absorp¬ 
tion. 

STOCKISTS: 

SYDNEY: Arrow Electronics Pty. Ltd.. 432 
Kent St.; Broadway Electronics Pty. 
Ltd.. Broadway and City Rd. 
MELBOURNE: J. H. Magrath & Co. Pty. 

Ltd., 208 Little Lonsdale St. 
BRISBANE: A. E. Harrold Pty. Ltd.. 123 
Charlotte St.; Brisbane Agencies, 78 
Wickham St.. Fortitude Valley. 
ADELAIDE: Duncan Agencies. 57 Woodvllle 
Rd.. Woodvllle: General Accessories. 
81 Flinders St. 

PERTH: Atkins (W.A.) Ltd.. 894 Hav St.: 
Carlyle & Co. Pty. Ltd.. 1 Milligan 
St.: General Accessories. 46 Milligan 
St. 

HOBART: Homecrafts-Tasmania. 199 Collins 
St. 

If unobtainable 

For 1 sq. yd. as above send $2.00 

For 2 sq. yds. as above send $3.75 

For 4 sq. yds. as above send $6.50 

Postage paid in Australia and Territories 

to the manufacturers 

WONDER WOOL 

PTY. LIMITED 

87 James Street, Leichhardt. N.S.W., 2040. 
BOX 548 — G.P.O.,. Sydney. 2001. 

Phone: 56-2780. 
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ARROW ELECTRONICS, 


Kent St. Hi Fi specialist* established 20 years 
HI FI TO SUIT ALL BUDGETS 

We stock all well known brands of Hi Fi equipment. Write for 
details and your "Arrow Quote," or drop in and see for yourself 
any item illustrated or mentioned below. These items represent 
just a few of the wide range available to you at ARROW. 

LEAK 

LEAK STEREO 30 transistorised amplifier. One of 
England’s finest. Up to 15 watts output per channel 
with every input and control facility ever required. 

Small and compact. Watch for news of the Stereo 
30’s big brother, the stereo 70. Expected soon. 


TORTURE TEST YOUR CARTRIDGE WITH THE SHURE 
mm HRn TRACKABILITY TEST RECORD HR 101. 

MariiiH “an audio obstacle course." 

A most unique record,. Its purposes is to demonstrate a form¬ 
ally neglected factor in phono pick up design—namely, the ability 
of the pick up to stay in contact with the groove modulalions 
over a wide range of frequencies and intensities. In other words to 
Irack the grooves. 

AVAILABLE NOW AT $6.50 OR POSTED $7.00 


TRIO-KENWOOD 

Illustrated is the baby of the TRIO-KENWOOD 
family, the Model TK150U with 13 watts continuous 
power per channel. Available also are the models 
iK250Lr-TK400E and the new Tuner amplifier 
Model TK20U, 


SANSUI 

Illustrated is the popular 500A with 23 watts con¬ 
tinuous power per channel. Others available are 
models — 220 — 1000A — 400 — 2000 — 3000A 
—5000 — AU777 — AU70. Both valve and transis¬ 
torised units available. 


DUAL 


Model 1015 illustrated is the newest in the Dual range at a 
budget price. Balanced arm. Anti skate application, cueing de¬ 
vice, etc. Other models available arc the 1010, 1009SK and 
1019. 


THORENS 

Mbdel TD124. illustrated, is undoubtedly the best turntable 
available today. It features the best in quality with very 
long life. For the budget minded there is also the TD150A 
and TD150 turntables. The Thorens TPM arm as shown is 
also a top grade unit and available separately. 


GARRARD 

Garrads AP75 Player Unit as Illustrated is one of the new 
long awaited “SL” or “Synchro-Lab” series designed for those 
who wish single play operation only. Others available include 
the SL95 — SL75 and SL65. Other models such as the 401 
transcription turntable are available also. 


SHURE 

The Shure cartridge Model M75E (illustrated) second only to 
the famous V15 II is today “a best buy” fabulous sound, with 
very high trackability. Other models available.—V15II, M75-G, 
M75-6, M55E, M44E, M31 and 32E, M44-G and M44-C. 


in the piece). Ravi composed the 
melody and the musicians have im¬ 
provised in true jazz fashion. The 
piece is interesting,, but I hardly feel 
it is likely to set any-pronounced trend 
at this stage 

Side one also has improvisations 
on the theme written by Ravi Shankar 
for the film “Pather Panchali.” This 
has some attractive {features, including 
an appealing little melody played, by 
Bud Shank on the flute (the Western 
variety, not the Indian bamboo flute), 
but I did (feel that the continual repe¬ 
tition of this theme was rather over¬ 
done. The disc is completed by two 
ragas, the first, “Kiruvani,” being in 
the Karnataki style of southern India, 
and fairly short; while the second, 
“Raga Rageshri” is a full length even¬ 
ing raga with the usual elements of 
Alap, Jor and Gat. Those familiar with 
such matters may be interested to 
know that the Gat is in Rupak tal of 
seven beats. (H.A.T.) 

★ ★ ★ 

BOOTS RANDOLPH—With the 
Knightsbridge Strings and Voices. 
Monument Records (Festival). 
Stereo SPL-932,733. 

Interest: Only for Randolph de¬ 
votees. 

Performance: Dull. 

Quality: A very full sound. 

Stereo: Well balanced. 

Tenor saxophonist, Boots Randolph, 
is said to enjoy considerable success 
in America, playing what his record 
company used to describe as “yakety 
sax.” But on this album Randolph is 
more subdued', the majority of the 
tunes being well-known ballads, in¬ 
cluding “Who Can I Turn To,” 
“People,” “Love Letters” and Errol 
Garner’s “Misty.” 

With the generous assistance of the 
echo chamber, Boots Randolph has a 
big and rather dramatic sound on tenor 
saxophone. Personally, I find his broad 
vibrato and honky, staccato tone a 
bit too much and his phrasing, too, is 
corny .and wooden. His playing, which 
sometimes runs dangerously close to 
poor taste, is cushioned a little on 
this occasion by Bill Justis’ competent 
arrangements for the Knightsbridge 
Strings and Voices. 

I would imagine that Boots Ran¬ 
dolph admirers will wait to add this 
album to their collections. For the 
uncommitted, 34 minutes of his rather 
eccentric tenor would surely be much 
too much. (T.F.C.) 

★ ★ ★ 

I LIKE DEBUSSY. Samson Francois, 
piano. Capital (E.M.I.) Stereo. 

Interest: Popular Debussy. 
Performance: Magical. 

Quality: Wonderful. 

Stereo: Not effective. 

This is not a bit like the other discs 
in the “I Like . . series, since it 
cpnsists of a straightforward piano re¬ 
cital of music by Debussy, played by 
France’s leading pianist, Samson Fran¬ 
cois, the idol of the present genera¬ 
tion of young concert-goers in that 
country. Like the others, this disc is 
intended to be mood music, and as 
such is perfectly satisfactory, the pieces 
chosen being suitable for a quiet 
relaxation without too much effort of 
concentration. However, the playing is 
of such a high standard that the disc 
can easily compete with the best of 
discs intended for concentrated listen¬ 
ing. The titles are: L’lsle Joyeux — 
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La Fille au Cheveux de Lin — La 
Cathedrale Engloutie—La Dance de 
Puck — Minstrels — La Plus que 
Lente — Pour le Piano — Etude 
“Pour les Arpeges Composees” — 
Claire de Lune and Passepied from 
“Suite Bergamasque.” 

These pieces are all so well known 
that comment seems to be redundant, 
and I will only add that the sound 
quality is of excellent standard (H.A.T.) 
★ ★ ★ 

SENSATIONAL! Mario Said, piano, 
with orchestra. Liberty (Festival) 
Stereo SLYL-923,944. Available in 
mono. 

Interest: Mood music a la piano. 
Performance: Pleasing style. 
Quality: Excellent. 

Stereo: Very good. 

Most things about this disc are ex¬ 
tremely pleasing. To begin with, the 
classically trained pianist, Mario Said, 
contributes sensitive medodic contribu¬ 
tions which never come into conflict 
with the orchestral backing; the sup¬ 
porting players are skilful exponents 
of this kind of mood music; and the 
sound quality is outstandingly good. 

It is in the selection of tunes that 
the disc becomes patchy, for my taste 
at least. There are some delightful 
tracks — Simon and Garfunkel’s “Scar¬ 
borough Fair” being the highlight of 
the disc for me, with Said’s piano 
work a sheer delight — but some of 
the numbers seem out of place. The 
first two pieces on the second side, 
“We Can Fly” and “Spooky” are des¬ 
cribed as rock percussion, and are 
typical of teenage pop music (my un¬ 
favourable reaction to these is, of 
course, purely subjective) and on the 
same side there is a tasteless up-tempo 
version of the first movement of 
Beethoven’s “Moonlight” Sonata. 

The rest of the numbers, all plea¬ 
sant listening, are: Don’t Sleep in the 
Subway — By the Time I Get to 

Phoenix — Hey Girl — Walk Away 
Renee — Free Again — Theme from 
“Valley of the Dolls” — Release Me 
—The Importance of the Rose. 

(H.A.T.) 

★ * ★ 

CARLOS MONTOYA. Suite Flamenca 
with symphony orchestra. Four 

flamenco solos. United Artists 
(Festival) stereo SUAL-932,918. 

Interest: Flamenco artist. 
Performance: Masterly. 

Quality: Very good. 

Stereo: Normal. 

In the sleeve note, Montoya tells 
how it has been his ambition to write 
a suite for guitar and orchestra, using 
flamenco techniques, for 25 years. 
Finally he got together with Julio 
Esteban,, who is presumably a fully 
trained composer, and together they 
wrote this “Suite Flamenca.” The main 
question is, how can you unite the 
improvisatory nature of true flamenco 
with the rigid discipline of symphonic 
music? Montoya’s answer is to insert 
long cadenza passages into the work, 
where he improvises happily while the 
orchestra remains silent. The work is 
attractive to hear, with typical Iberian 
thematic material, fully endowed with 
the plaintive Andalusian cadences and 
with frequent passages in the 
minor keys. Montoya’s guitar work 
is, of course, masterly. However, I 
did feel that the work as a whole 
lacked unity. It is obvious where the 
work of Esteban ends and Montoya’s 
begins. 


On side two, Montoya plays four 
typical flamenco pieces: Rondena — 
Zambra — Guajiras — Huelva. I 
have heard them all before, but they 
still sound fresh, principally, I sup¬ 
pose, because Montova is a true fla¬ 
menco artist who, while working with¬ 
in the same framework each time, in¬ 
troduces different improvisations at 
each performance. (H.A.T.) 

^ ^ 

A CERTAIN MR JOBIM — Antonio 
Carlos Jobim. Warner Bros. (CBS) 
Stereo WS1699. 

Interest: Contemporary Brazilian 
music. 

Performance: Gentle and pleasant. 
Quality: Excellent recording. 
Stereo: Evenly spread. 

Antonio Carlos Jobim is fast gain¬ 
ing international popularity not only for 
the many excellent songs he has com¬ 
posed (like “The Girl From Ipanema,” 
“Desafinado” and “Meditation”); but 
also for his highly successful television 
appearances and recording sessions 
with great artists like Frank Sinatra. 

He is accompanied, for the third 
time, by Claus Ogerman, who wrote 
some delicate and sensitive arrange¬ 
ments for this album. The orchestra, 
which includes the great Brazilian 
drummer Dom Um Romao and, I 
think, Urbie Green on trombone, plays 
beautifully, with the flute section par¬ 
ticularly outstanding. 

All ten tracks are Jobim’s own com¬ 
positions. Five of them have vocals by 
Jobim while the others are instrumen¬ 
tals, featuring his simple but attrac¬ 
tive guitar and piano. 

Technically, he is not a good singer 


but his voice has a plaintive, rather 
engaging texture. Unfortunately, he 
sings in English, not Portuguese, which 
detracts a little from the charm and 
grace of the melodies. The best tracks 
on the album are well-known com¬ 
positions like “Bonita,” “Desafinado,” 
“Once Again” and “Estrada Do Sol,” 
but all have the Jobim magic. 

The only serious complaint I have 
about this enjoyable album is the poor 
playing time of just over 26 minutes. 
(T.F.C.) 

★ ★ ★ 

THE BOARD OF DIRECTORS — 
Count Basie and the Mills 
Brothers. Dot Records (Festival). 
Stereo SZL-932-803 (also avail¬ 
able in mono). 

HALF A SIXPENCE—Count Basie. 
Dot Records (Festival). Stereo 
SZL-932-874 (also available in 
mono). 

Interest: Mainly for big band en¬ 
thusiasts. 

Performance: Average Basie, ex¬ 
cellent Mills Brothers. 

Quality: Both superbly recorded. 
Stereo: Good separation and bal¬ 
ance. 

These two Count Basie albums were 
recorded within ten days of each other 
in November, 1967. The Count Basie 
Band is, of course, an extremely pro¬ 
fessional and musicianly organisation 
but their record sessions over the last 
few years have tended to be on the 
dull side, due to unhelpful and often 
poor material. 

The tunes from “Half a Sixpence” 
are uninteresting — at least out of 
context — and arranger Chico 



AMPLIFIER KIT 
SIC 20W RMS STEREO 
AMPLIFIER 

Complete to last nut and bolt. 
Plus full Instructions. 

972. plus Tax. 


NEW WIDE IAND TUNER 

Based on Paymaster design. 
Ceramic filters, tuning meter, 
whistle Filter, etc. $52 plus 
Tax. Teak cabinet $6 extra. 


TRANSISTORISED TUNERS 

New. low priced model. 
Wood grain finish. With out 
power supply. 

ONLY $19.50 PIUS Tax. 

UNIT 10—with RF Stage and 
power supply, 6 Kcs band* 
with. 

$31 plus Tax. 


TAPE DECKS AVAILABLE 

With or without Pre amps 
BSR. Van Oer Molen, Collaro. 


TAPE RECORDER KITS 

UNIT 14. TAPE PRE-AMPLl- 
FIER. Unit 15. 60-90 Kc/S 

Push/Pull Transistorised bias 
erase Oscillator Modue. Unit 
16 Transistor Tape Recording 
Amplifier Module. Used with 
Unit 14. 


Unit 2 
illust. 



TRANSISTOR MODULES 

Unit 1. 25W RMS amplifier. 
Unit 2. 10W amplifier. 

Unit 3. 10W RMS amplifier. 
Unit 4. Pre-Amp tone control 
stage. 

Unit 11. 65W HI-FI amplifier. 




MZ 


mmH 


DON BOSCO 

“Mosquito" Signal Injector. A 
Signal Source for every elec¬ 
tronic application. 


14 complete. 



PALACE 8-WATT 
STEREO AMPLIFIER 

Freq. Range 50 to 15.000 

KC/ *‘ $32.90 

Also Solid State Model 

10W. 

$38.50 


NEW! ELECTRONIC KIT 

20 Model, In 1. 
Complete with Instructions. 

$15.90. 



NEW1 80,000 
CANDLE POWER FLASHLIGHT 

A portable searchlight. Yacht 
sails visible at 1.000 yards. A 
newspaper gt 300 yards. 
Water and rust proof. 

511.00 


6 TRANSISTOR RADIO KIT 

Complete. ^Inol.^Instruction. 
Wired and tested, S1S.9S. 


GUITAR AMP. KIT 

A )o s w! d a mV.*' 

Bast and Treble, etc. 
$102, plua Tax. 

Also available modules for 
Reverb. Tremolo, Fun, etc. 
Plus Paymaster amps. 


TRANSISTORS AND DIODES 

SPKCIAL PRICKS, Including 
RF-IF PNP. 60c. Equlv. 
AF116. AP114. 95c, AC125. 
90c. BC1 08 / AT327. 90c. 

AF115. 95c. AF116. 90c. 

OC74, 95c. ALSO Compon- 
•nts. Tape Film. etc. Send 
S.A.E. for details and list. 


S. E. WILLIS TRADING CO. 

38 Riversdale Road, Camberwell Junction, Vk. 3124. 
Phone 82-5787. Please Include Freltht — Sorry No C.O.D. 
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Digital INTEGRATED CIRCUIT 
Test Equipment TX935A 



This is the only instrument in the world with the following 
specifications: 

• As a fully automated checker, it inspects Integrated micro Circuits 
and accepts or rejects them (GO—NO GO) in less than one second 
per unit. 

• In semi-automatic mode it automatically stops when the Integrated 
Circuit test does not qualify and points out the faulty parameter. 

• Set to “step by stop” mode it allows analyzing each parameter 
level and all combinations are electronically controlled. 

It checks: 

Every logical function including: gates, flip-flops, decades — Input 
threshold levels — Output voltages and currents — Input currents 
and Vcc (optional). 

The TX 935 A is programmed by a removable printed circuit card. 

TX 935 A.PRICE $3,500 DUTY FREE 

Programme Cards.PRICE $50 each DUTY FREE 

ASTRONIC IMPORTS 

(A Division of Electronic industries Ltd.) 

MELBOURNE: 622 Nicholson Street. North Fltzrov. 3068. 489-1911. 

SYDNEY: 121 Crown Street. East Sydney, 2010. 31-6721. 

ADELAIDE: 81-97 Flinders Street. Adelaide. 5000. 23-4022. 

PERTH: 14 Golding Street. West Perth. 6005. 28-3111. 

BRISBANE: 50-54 Little Edward Street. Brisbane, 4000. 2-0271. 

HOBART: 199 Collins Street. Hobart. 7000, 2-2711. 


O’Farrill could apparently do little 
more than write straightforward* 
melodic satements for the band. To 
break the monotony, there are con¬ 
structive solos by trumpeter A1 Aarons, 
trombonist Richard Boone and tenor- 
ist Illinois Jacquet, making a very 
welcome, if temporary, return to the 
Basie fold. But they, too, were ob¬ 
viously limited severely by the in¬ 
appropriate material. 

The Basie Band displayed much the 
same sort of musical form on the 
album with the Mills Brothers. But 
this was obviously a considerably hap¬ 
pier session with the Band more re¬ 
laxed and swinging. The Mills 
Brothers, always beautifully in tune, 
show more than a trace of jazz ori¬ 
gins with their rocking, rhythmic sing¬ 
ing (they have recorded, during their 
35 years at the top, with Louis Arm¬ 
strong, Ella Fitzgerald, Duke Elling¬ 
ton and Cab Calloway). 

Dick Hyman’s arrangements for the 
Basie Band are very good indeed but, 
of course, he had the advantage of 
wonderful songs like “Lazy River,” 
“April In Paris,” “I May Be Wrong” 
and “December.” “The Board of Direc¬ 
tors” is nostalgia of the most satisfy¬ 
ing kind and I enjoyed every minute 
of this album. (T.F.C.) 

★ ★ ★ 

VIENNA, CITY OF MY DREAMS. 

Erich Kunz, bass baritone. Colum¬ 
bia (E.M.I.) mono OSX 7857. 

Interest: Popular songs of Vienna. 

Performance: Authentic. 

Quality: Satisfactory. 

Despite the similarity in titles, this 
disc is just about as different from 
the Kostelanetz record reviewed last 
month as it could be. The only com¬ 
mon feature is the inclusion of Sies- 
zynski’s song “Vienna, City Of My 
Dreams.” Here, veteran bass baritone 
Erich Kunz sings 16 of the songs which 
the Viennese like to sing and hear. I 
feel there is no point in listing the 16 
titles, since they will mean little or 
nothing to those not familiar with 
Vienna and its peculiar dialect of Ger¬ 
man — apart from the famous song 
named above — and except for Johann 
Strauss, even the composers’ names will 
not be familiar. There are no transla¬ 
tion of the texts, and I imagine this 
disc will have limited appeal to those 
to whom Vienna is just a name. On the 
other hand, if you know Vienna, and 
have nostalgic memories, this could 
be just right for you. The singer is 
a native of Vienna, and accomplished. 
The sound, in mono only, is of good 
standard. (H.A.T.) 

★ ★ ★ 

THE BEAUTIFUL BALLADS — Nat 

King Cole. Capitol (EMI). Stereo 

ST2820 (also available in mono). 

Interest: Previously unavailable 
ballad tracks. 

Performance: Not an outstanding 
album. 

Quality: Average. 

Stereo: Not very significant. 

Although it is more than three years 
since the tragic death of Nat King 
Cole, his records are still as popular 
as ever. 

To the best of my knowledge, these 
tracks are making their first appear¬ 
ance and, although no discographical 
details are given, I would guess that 
they all date from the earty 1960s. 
Certainly they are the product of 
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several recording sessions, since Ralph 
Carmichael, Les Baxter and Nelson 
Riddle all contributed arrangements. 

With lihe exception, perhaps, of his 
very commercial recordings, Cole was 
an extremely consistent singer and he 
is in fine voice here. Unfortunately, 
there is really not an outstanding song 
among the 11 ballads on this album 
and some of the tracks would, I am 
sure, never have been released in 
normal circumstances. 

For Nat King Cole’s many admirers, 
this will, of course, be an essential 
acquisition, but it should be said that 
there are much better albums still 
available in the Capitol catalogue. The 
playing time, too, is thin at just over 
30 minutes. (T.F.C.) 

★ ★ ★ 

ROBERT GOULET ON BROAD- 
WAY, Volume 2. Stereo, CBS 
SBO-233500. 

Interest: Popular vocalist. 
Performance: Vital. 

Quality: Excellent. 

Stereo: Good spread, definition. 

Through an era When gimmick 
vocalists have been so much to the 
fore, Robert Goulet has stood out as 
one of those old-fashioned, strongly 
masculine singers; an artist who can 
handle big show numbers with such 
assurance: Ciao Compare — Marne — 
What Is A Woman? — Sihalom — 
When Did I Fall In Love? — The 
Impossible Dream — Cabaret — 
There But For You Go I — Walking 
Happy — My Cup Runneth Over — 
If She Walked Into My Life. 

The orchestra, under Irwin Kostal 
in some numbers and Marty Manning 
in others, turns on a fine performance. 
Stereo spreads it right across the sound 
stage, while Robert Goulet stands 
firmly on centre stage. A good record 
from every viewpoint. (W.N.W.) 

★ ★ ★ 

A PORTRAIT OF RAY — Ray 
Charles. Ampar (Festival). Stereo 
SML-932,898 (also available in 
mono). 

Interest: Charles at his most super¬ 
ficial. 

Performance: Dire. 

Quality: Well recorded. 

Stereo: Good balance and separa¬ 
tion. 

Ray Charles has made some medi¬ 
ocre albums in his day but never, in 
my experience, has one turned out 
as superficial and banal as this. His 
Atlantic recordings were by far his 
most successful and, for me at least, 
the more piano he played and the less 
he sang, the better. 

He works in an uncomfortable area 
of music, a kind of amalgam of blues, 
gospel, jazz and pop influences. On 
this record, Ray Charles, the tasteless 
pop singer, is much to the fore. 

The first side is particularly agoni¬ 
sing, with Charles wringing every 
ounce of emotion, every tortured rasp 
from innocuous songs like Jerome 
Kern’s “Yesterdays” and “Am I 
Blue.” To make matters worse, he is 
accompanied by dulcet strings and 
voices. 

The second side is certainly an im¬ 
provement with an orthodox big band 
under the direction of Oliver Nelson 
but the songs are still paper-weight. 

I would be surprised if even the most 
dedicated admirer of Ray Charles 


could summon genuine enthusiasm for 
this album. (T.F.C.) 

★ ★ ★ 

SONGS OF TRAGEDY. Hank Snow. 
RCA Stereo LSP-2901. Available 
in Mono. 

Interest: Veteran C. and W. 
singer. 

Performance: Typical of the kind. 
Quality: Very good. 

Stereo: Wide separation. 

The tired, drawling voice of Hank 
Snow, with its slightly gravelly edge, 
is archetypical of the C and W singer, 
and with 36 years’ recording experi¬ 
ence behind him, he must be regarded 
as the doyen in this field. Here he 
presents a collection of tear-jerkers 
beloved of C and W fans. The 12 
tracks include: The Prisoners’ Song 
The Colour Song — Walking The 
Last Mile — Old Rover — The Prison¬ 
er’s Dream — Little Joe. Besides his 
own guitar accompaniment, Hank is 
supported by instrumentalists and 
small choir, the latter being confined 
to the right channel and recorded at 
low level Originally released in the 
U.S.A. in 1964, the disc is not Dyna- 
groove, but is still excellent technically, 
with clear sound, low distortion and 
quiet surface. The stereo is a bit on 
the gimmicky side. (H.A.T.) 

* * * 

I HAPPEN TO LIKE NEW YORK. 
Caterina Valente. World Re¬ 
cord Club. Stereo S/4384. 

Interest: Popular vocalist. 
Performance: Warm and happy. 
Quality: First class. 

Stereo: Good spread. 

Here making her third appearance 
within 18 months on the World Record 
Club label, Caterina Valent e is no 
stranger to dub members. Here she 
sings the famous songs associated with 
Broadway, Manhattan, Chinatown — 
in fact, New York. I do not like New 
York but I happen to like Caterina 
Valente and, as far as I lam concerned, 
it matters little whether she is singing 
about New York, Moscow or Kalgoor- 
lie, as long as she sings as charmingly 
as she does here. 

In her warm and happy style, ver¬ 
satile Valente here tackles ballads and 
show tunes, jazz numbers and swing 
with equal charm and aplomb: I Hap¬ 
pen to Like New York — Lullaby of 
Broadway — Autumn in New York 
— Chinatown, My Chinatown — 
Something’s Coming — Manhattan 
Serenade — Broadway — Sidewalks 
of New York — Take the “A” Train 
—Oh, Lawd, I’m on My Way. A first- 
class orchestral combination provides 
excellent support, while a mixed choir 
makes brief appearances without con¬ 
tributing much to the enterprise as a 
whole. (H.A.T.) 

★ ★ ★ 

TRICKS WITH HITS. The Liberty 
Studio Orchestra. Universal Re¬ 
cord Club Stereo and Mono 
U-911. 

This is a perfectly respectable re¬ 
cording of popular tunes, nicely 
arranged, well played and recorded in 
excellent quality sound. However, I 
failed to find any trace of “tricks” to 
justify the title and the enthusiastic 
sleeve note. The 12 tracks include: 
Hello, Goodbye — Daydream Believer 
—It Must Be Him — Up-Up and 
Away — Massachusetts — Whiter 
Shade of Pale. If the selection of tunes 
appeal, the disc should please. (H.A.T.) 
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accessory we don’t make is a tape recorder. But if you want 
professional precision in your tape editing —then AGFA 
has all the accessories you’ll ever need. 
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SOME EMPTY 
SPOOLS 

Mighty handy when 
you want to run off a 
short tape or when 
you’ve spliced tapes 
together. AGFA spools 
run evenly and true. 
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The AGFA Magneton 
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Silver stop/Switch tape 
in rolls of 33 ft. 98c. 
Special adhesive splic¬ 
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MOMENTS TO REMEMBER. The 
DeAngelis Singers with Peter De- 
Angelis and his orchestra. Ampar 
(Festival) Stereo SML 932,950. 

My teenage daughter summed up 
this disc verv succinctly, when she said 
“It’s a woncferful selection of songs — 
if only the singers were better.” And 
that is exactly how it struck me. The 
DeAngelis singers are similar in style 
to the Ray Charles Singers, but not 
in the same class. Tunies include: All 
My Love — Kiss Me Goodbye — 
La-La-La — “Valley of the Dolls” 
Theme — Young Girl — Scarborough 
Fair — Moments to Remember, Sound 
quality and stereo are both excellent 


KID ORY FAVOURITES VOL. I — 
Kid Cry’s Creole Jazz Band. Good 
Time Jazz (RCA) Stereo S10041/1 
(Also available in mono). 

Interest: Revival Jazz (mid- 

1950s). 

Performance: Enthusiastic, good 
quality session. 

Quality: Bright recording. 

Stereo: Adequate separation. 

Even now, there is still considerable 
dilspute among critics in their assess¬ 
ment of Kid Ory’s recordiimg sessions 
between 1944 and 1961. 

In this context I only want to say 
that, in my view, Kid Ory’s 1944/45 
recordings with Mutt Carey were his 
finest from this period; and that Ory 
never adequately replaced Don Ewell 
on piano. 

The tracks under review were re¬ 
corded with nine others in June and 
July of 1956. The band included 
Alvin Alcorn, a competent trum¬ 
peter with a slight tendency to 
stilted phrasing; Phil Gomez, the 
Mexican clarinettist, whose work on 
these tracks was much better than has 
often been suggested; Cedric Haywood 
(piano) who sounds thoroughly ill at 
ease in this setting; and an enthusiastic 
and expert rhythm section of Julian 
Davidson (guitar), Wellman Braud 
(bass) and Minor Hall (drums). 

Ory himself was in great form, 
rounding out the ensembles with his 
gutty tailgate and producing fresh and 
forceful solos on most of the tunes 
(which twiidude mainly standards like 
“High Society,” “Careless Love” and 
“Panama”). 

I enjoyed the exuberance and spirit 
which the band displayed. It could not 
be judged ais a classic Ory session but 
this is an album which lovers of New 
Orleans jazz should make a point of 
hearing. The playing time is 43 min¬ 
utes, which is good value for the mod¬ 
est price of $3.95. (T.F.C.) 

★ ★ ★ 

SMASHING THIRDS — Fats Waller. 
RCA Vintage Series Mono 

LPV-550. 

Interest: Waller’s Rhythm—1937, 
Performance: Very welcome and 
enjoyable LP. 

Quality: Superbly remastered. 

This is the fourth RCA Vintage 
reissue devoted to Fats Waller — the 
others being “34/35,” “Valentine 
Stomp” and “Fractious Fingering” — 
and it containls three piano solos from 
1929 and thirteen tracks from 1937 by 
Fats Waller and His Rhythm. 

Of the 1929 tracks, “Smashing 
Thirds” is one of his very finest piano 


ALAN JONES SINGS. Universal Re¬ 
cord Club Stereo and mono U- 
898. 

Although he must now be well into 
his sixties, Alan Jones, the idol of 
cinema goers of the thirties and forties, 
proves here that he is still a very fine 
singer. With excellent orchestral back¬ 
ing, he here delivers 10 tracks includ¬ 
ing: The Impossible Dream—Gianina 
Mia—Blue Velvet—Born Free — A 
Man and a Woman—Donkey’s Sere¬ 
nade. Good entertainment, but mainly 
for those with nostalgic memories, I 
suggest. Excellent sound and stereo. 
(H.A.T.) 


solos but the other two solos, “Waitin’ 
At the End of the Road” and ’Turn 
On The Heat” are pleasant enough but 
a little lightweight. 

The overall quality of the Rhythm 
tracks is not quite as high as on 
“Valentine Stomp” (the best of the 
four albums), but there is still some 
excellent Waller. 

My favourite tracks are u How Can 
I,” “Sweet Heartache” and “She’s Tall, 
She’s Tan, She’s Terrific,” but this 
release is also notable for the inclusion 
of the 12in-78 instrumental version of 
“Honeysuckle Rose” and “Blue, Turn¬ 
ing Grey Over You.” 

The key men in Waller’s Rhythm, 
A1 Casey, Gene Sedric and Herman 
Autrey—three underrated musicians— 
worked with him through the 1930s. 
While all three contribute first-rate 
solos on these tracks, A1 Casey’s rich 
guitar chordings and unpretentious 
solos are particularly outstanding. 

Most readers will know pretty well 
whiat to expect on this record—some 
exuberant, swinging and humorous 
music with Waller’s massive personality 
and remarkable talents dominating the 
proceedings. 

RCA are to be commended for 
making these Vintage albums available 
in Australia at the bargain price of 
$3.95. With a playing time of almost 
50 miinutes, this LP deserves the close 
attention of collectors. (T.F.C.) 

* ^ ^ 

THE NEWBORN TOUCH — The 
Phineas Newborn Trio. Contem¬ 
porary (RCA) Stereo S3615. 
Interest: Modem jazz piano. 
Performance: A much improved 
Newborn. 

Quality: Superbly recorded. 
Stiepeo: Good separation, well 
balanced. 

When Phineais Newborn first emerged 
on the modern jazz scene in the mid- 
1950s, his playing was technically bril¬ 
liant but barren of constructive ideas. 
Despite the adulation of critics like 
Leonard Feather at that time (“New¬ 
born is the greatest living pianist”), 
it looked as if he would lapse into 
obscurity, particularly in view of his 
emotional ill-health in the early 1960s. 

However, on this, his third album 
for Contemporary (the other two being 
“A Word Of Piano” and “The Great 
Jazz Piano”) his playing reveals a new 
logic and inventiveness, a control over 
his technique, which promises well for 
the future. 

The idea behind the album was for 
Newborn to present his interpretations 
of 10 tunes by composers who had 
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previously recorded them for Contem- 
poraiy Records. 

This worked surprisingly well and 
the outstanding tracks are “Groove- 
yard” by the late and very talented 
Carl Perkins, the waltz “Blue Daniel” 
by Frank Rosolino, “A Walkin’ Thing” 
by Benny Carter, “Diane,” the beauti¬ 
ful ballad by Art Pepper, and “Bless¬ 
ing” by Ornettei Coleman. 

It is rare for the normal run of 
pianist's to susftain interest over two 
sides of a trio LP, but the variety 
of the material was undoubtedly of 
assistance to Newborn. In addition, 
he received sympathetic and accom¬ 
plished support from Leroy Vinnegar 
(bass) iand Frank Butler, one of the 
finest modern jazz drummers. 

This talbum, which plays for 38 

minutes and was recorded (superbly) 
in April, 1964, can safely be recom¬ 
mended to collectors of modern jazz 
piano — particularly at the budget 
price of $3.95 (T.F.C.). 

★ ★ ★ 

HELLO LOUIS! — Bobby Hackett. 

Harmony (CBS). Stereo HAS 075 

Interest: Disneyland Dixieland. 

Performance: Excellent Hackett 
but . . . 

Quality: Bright recording. 

Stereo: Not well balanced. 

This record is something of a 

mystery. Since it has been released 
on CBS’ budget-priced Harmony label, 

I assume that it is a reissue. It is 
not, however, listed in the latest 
Schwann nor in the English catalogues. 
The personnel and recording date must, 
therefore, remain unknown for the 
present. 

The basic idea of Hackett recording 
Louis Armstrong compositions is fit¬ 

ting. In the late 1930s Hackett was 
rather more a Beiderbecke man but 
his postwar playing has moved closer 
to Armstrong. 

Hackett himself plavs extreme well 
on this album but, with the exception 
of the trombonist (probably Marshall 
Brown) the rest of the group is un¬ 
believably poor. The soprano saxo¬ 
phone player is auite the worst I have 
ever heard and the rhythm section of 
piano, tuba, banio and drums is lumpy 
and unsympathetic. Hackett’s sidemen 
sound to me like studio musicians 
reading their parts. 

Desoite the Armstrong, compositions 
and Hackett’s splendid form, then, this 
record must be dounted a failure. The 
final straw for me was the conversion 
of “Big Butter and Egg Man” to 
“Butter and Egg Bossa Nova!” (T.F.C.) 
* ★ ★ 

DOWN HERE ON THE GROUND— 

Wes Montgomery. A and M 

Records (Festival), Stereo SAML- 

932,897 (also available in mono). 

Interest: Possibly Montgomery’s 
last album. 

Performance: See text. 

Quality: Well recorded. 

Stereo: Normal balance and sepa¬ 
ration. 

The late Wes Montgomery was, 
without doubt, the greatest postwar 
jazz guitarist. Unfortunately, he never 
really did himself full justice in the 
recording studio but his earlier albums 
for Riverside were by far his best 
sessions. 

Since 1965, however, Montgomery’s 
records (for Verve and then A and M 
Records) were aimed squarely — and 


very successfully — at the popular 
market. But the qualities which had 
lifted him head and shoulders above 
his contemporaries — his remarkable 
and unusual technique, his distinctive 
tone, the feeling and warmth in his 
playing, his drive and originality — 
were dulled by commercial conces¬ 
sions. 

On this album, Montgomery is 
backed by four strings, three wood¬ 
winds, and a rhythm section of Herbie 
Hancock, Ron Carter and Grady Tate. 
Don Sebesky’s arrangements are plea¬ 
sant enough but, to my mind, they 
serve no useful function. The overall 
effect is to lull rather than stimulate. 

The material, too, is a little mixed. 
It includes Hoagy Carmichael’s “Geor¬ 
gia On My Mind”; two film themes 
by Lalo Schifrin; two fairly good blues 
by Montgomery himself; a bossa nova 
by Joao Donato; and a couple of 
rather ordinary pop tunes. Only one 
track runs for more than four minutes 
and the total playing time of the 10 
tracks is 31 minutes — a good measure 
of its commercial nature. 

The music on this album is well 
played — but it hardly represents a 
suitable memorial for a very great 
musician. (T.F.C.). 

★ ★ ★ 

SATCHMO AT SYMPHONY HALL 

—Louis Armstrong’s All Stars. 
- Calendar (Festival). Mono R66- 

452. 

Interest: Armstrong in Concert 
(1947). 

Performance: Inconsistent but 

enjoyable. 

Quality: Patchy “live” recording. 

The concert by Louis Armstrong 
and his All Stars at Boston’s Symphony 
Hall on November 30, 1947, was issued 
on American Decc-a (English Bruns¬ 
wick and then Ace of Hearts) on two 
L.P.s. For some reason, Festival have 
taken one side of each of these albums 
to produce this single volume for their 
budget-priced Calendar label. 

At this time Louis was in his second 
prime and he had 'in the All-Stars 
a concert group which was geared to 
entertain the average concert audience. 
No personnel is listed on the sleeve- 
note but the group, in fact, comprised 
Barney Bigard (clarinet), Jack Tea¬ 
garden (trombone), Dick Cary (piano), 
Arvell Shaw (bass) and Sid Catlett 
(drums). 

The music wias at times brash and 
a little light-hearted With the All-Stars 
rarely extending themselves. 

Nevertheless, there is some enjoy¬ 
able music, particularly on “Muskrat 
Ramble,” “Black and Blue” (vocal by 
Armstrong) and “Royal Garden Blues.” 
One of the problems with an All-Star 
line-up is that the sidemen tend to 
be over-featured. On this occasion 
“Stars Fell on Alabama,” “Lover” and 
“Baby Won’t You Please Come Home” 
spotlight Teagarden’s relaxed trombone 
and singing; Bigard has “C Jam Blues” 
to himself; and Arvell Shaw and Big 
Sid Catlett are featured on “How High 
The Moon” and “Boff Boff” respecti¬ 
vely, the former being one of the most 
tedious bass solos on record. 

The tracks could, I think, have been 
better chosen from the available mate¬ 
rial but this is still an enjoyable 
enough album. The previous Calendar 
release,The Best of Satchmo” (R66- 
344), however, is a much better buy 
(T.F.C.) a 




SPECIALISE 4 

IV 


EXPERT REPAIRS 

To ail brands by German technicians in 
modern equipped workshop. 

Contact 


KLAPP ELECTRONICS PTY. LTD., 

224 CHAPEL STREET. PRAHRAN. VICTORIA 


TELEPHONE: 51-4*53 


. New Player Platform model 175 
is 16in x 14in x 3Iin. Price $7.50 
for maple or walnut. Kit of parts 
$4.00. Teak 50c extra. Perspex 
cover, 5in high, $8.20 and $1.50 
extra if required hinged. 

Please specify cutout required. 


NEW EQUIPMENT 
CABINETS 


MODEL 186 

New Player Cabinet model 186 is 
9in high, 17in wide, 16* deep and 
5iin above shelf. Finished with 
attractive hinged, tinted perspex top. 
Price: $20.00 for maple or walnut. 
Kit of parts: $13,50. 

Teak: $1.00 extra. 

Height of this model can be 
increased to take *various amplifiers. 
Tailored cut out. Ask for quotation. 
Free on rail. 

Write for Catalogue and Player Guide. 

H. B; RADIO SALES 

Manufacturari of Quality Radio and 
Radio Furnitura for 36 yaari. 

103-105 Catherine Street, 
LEICHHARDT, SYDNEY. 
Telephone 56-5580. 


MODEL 154 

With lift-up lid over player. Sliding 
door in front of amplifier compart¬ 
ment. Large storage space with four 
separaters. Size: 36in wide, 17iin 
deep, 31 in high. 


Made and polished.$57.00 

Packing. $2.20 

Kit of Parts. $35.50 

Packing. $1.40 

Teak.Extra $6.50 
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TRADE REVIEWS 
AND RELEASES 


Compact Digital Multimeter from Honeywell 

Pictured is a recent addition to the Hcneywell range of digit¬ 
al measuring instruments, the "Digitest 333" portable 3- 
digit multimeter A compact low cost solid-state instrument 
which operates either from the mains or from internal batt¬ 
eries, it provides 23 measuring ranges covering direct voltage 
and current, alternating voltage and current, and resistance. 


The Digitest 333 is manufactured by 
Schneider Radio-Television S.A., of Ivry, 
France, with whom Honeywell in the 
U.S.A. and Honeywell Pty. Ltd. in Aus¬ 
tralia and New Zealand have exclusive 
agreements for sales and service in the 
latter countries. Released in Europe early 
last year and in the U.S.A. at the begin¬ 
ning of this year, the instrument has al¬ 


and 1A DC ranges, which each have 
individual “active” input jacks. 

The Digitest is basically a digital volt¬ 
meter, the remaining ranges involving con¬ 
version of the measured quantities into 
corresponding DC voltages. Analog-to- 
digital conversion is performed using the 
ramp technique, in which is measured 
the time taken for an accurately-control- 


tage ranges is 0.2% ± 1 LSD; on the 
resistance ranges it is 0.5% ± 1 LSD; 
on the resistance ranges it is 0.5% ± 1 
LSD; on the direct current and AC 
voltage ranges, 1 % ± 1 LSD, and on the 
alternating current ranges 1.5% ± 1 LSD. 
Response time on the DC functions 
is rated as less than 2 seconds, while that 
of the AC functions is less than 5 seconds. 
The common-mode rejection is rated at 
90dB for 60Hz. 

Screwdriver adjustments are provided 
on the front panel of the instrument 
for zero-setting and full-scale calibration 
of the basic voltmeter section. To facili¬ 
tate the latter adjustment a jack on the 
left-hand side of the case provides a 
source of 9.995V, derived from the instru¬ 
ment’s regulated power supply by means 
of a preset voltage divider. 

A companion jack is also provided to 
allow checking of the internal batteries, 
which consist of 10 x 1.25V nickel-cad¬ 
mium cells wired in series. The power 
supply circuitry is arranged so that the 
batteries are float-charged whenever the 
instrument is connected to the mains. 

When tested in our laboratory, the 
sample Digitest gave a most impressive 
performance. It gave consistent and stable 
readings which were comfortably within 
the accuracy ratings quoted by the 
manufacturer, and proved a most con¬ 
venient and flexible instrument to use 
in typical measurement situations. The 
zero and calibration stability appeared 
to be better than average for this class 
of instrument, and quite adequate for 
the intended applications. 




ready found extensive use in development 
and research situations, field and work¬ 
shop servicing, and educational applica¬ 
tions. 

The physical size and weight of the 
Digitest make it well suited for use either 
in the field or in crowded bench situa¬ 
tions — it measures only 9in x 7-7/8in 
x 5-1/8in, and weighs but 7 pounds. The 
attractively styled case is constructed 
from stout sheet metal, covered with heavy 
vinyl, and would appear well capable of 
withstanding the shocks and abuses which 
are more or less the inevitable fate of 
specifically portable instruments. 

Readout display is by means of three 
side-viewing cold-cathode numerical indi¬ 
cator tubes, together with s<?me five small 
neon lamps used for indication of decimal 
point, polarity and over-range. Optical 
filtering is used to provide improved dis¬ 
play readability in conditions of high 
ambient illumination. An additional front- 
panel lamp is used to indicate potentially 
dangerous overload conditions. 

The 23 measuring ranges provided by 
the instrument are selected by a single 
function switch, the 24th position of 
which is “off.” There are five DC voltage 
ranges, covering from lOOmV to 1000V 
full scale; five direct current ranges, from 
lOOuA to 1A full scale; five resistance 
ranges, from 100 ohms to 1M full scale; 
four AC voltage ranges, from- 300mV to 
300V full scale, and four alternating cur¬ 
rent ranges, from 300uA to 300mA full 
scale. Two input jacks are used for all 
ranges except the 1000V DC, 300V AC 


The Digitest 333 
uses a 24 posi¬ 
tion selector 
switch with a 
minimum of 
auxiliary ter¬ 
minals and con¬ 
trols . It is a 
truly portable 
instrument . 


led voltage ramp waveform to reach the 
amplitude of the unknown voltage. In 
the interests of stability the Digitest 
actually uses two matched voltage ramos, 
a technique which also provides a delight¬ 
fully straightforward means of automatic 
polarity detection and indication. 

Resolution of the instrument on the 
DC ranges is 0.1% of full scale, while 
on the AC ranges the reduced full scale 
capacity raises this figure to 0.3%. Rated 
accuracy on the three highest DC vol- 


The only aspect which we found slight¬ 
ly disappointing was the restriction of 
the AC function ranges to a useable full- 
scale capacity of around “300,” in con¬ 
trast with the full “999” capacity of the 
DC function ranges. No doubt there 
were good reasons for this limitation, 
quite possibly economical in origin, and 
it should be emphasised that full allow¬ 
ance for the restricted capacity has been 
made in the manufacturer’s ratings and 
specifications. For the applications in¬ 
tended the restriction will very likely 
prove of only minor importance. 

In short, then, the Digitest 333 appears 
to us to be a well-designed and flexible 
instrument, and one which is capable of 
a high order of performance. It should 
make a significant contribution to the 
adoption of digital instrumentation in 
general development and servicing appli¬ 
cations, and not the least reason for 
this should be its high performance/cost 
ratio. 

The price of the Digitest has recently 
been reduced to the attractive figure of 
$420 plus tax (where applicable), a reduc¬ 
tion which we understand has been 
brought about by reduced costs arising 
from an expanding production schedule. 
Further details regarding this and other 
Honeywell instruments may be obtained 
from Honeywell Pty. Ltd., Industrial Pro¬ 
ducts Division, at 63 Ann Street, Surry 
Hills, N.S.W. 2010. (J.R.) 


iiiiimfiiiiiiiiiiiiiimitiiiiiiiuiiiimiifminiiiiiiiiiiiimiitiiiiiiitiiiiiiiiiiiiiiiiiiimiim 

Double-Beam Oscilloscope 


S.E. Laboratories (Engineering) Ltd., 
of Middlesex, England, has just released 
a true double-beam oscilloscope, Type 
EM 102, employing silicon and integrated 
devices with a choice of plug-in modular 
Y amplifiers. The instrument is said to be 
low in cost with high performance, and 
operates from either AC mains or batteries. 

Plug-in units of bandwidth DC 
to 15MHz are available from current pro¬ 
duction. Additional modules of bandwidth 
DC to 30MHz including signal delay and 
also high-sensitivity versions of 
IOuV/cM at 500KHz bandwidth, are 
planned. Other main frame versions will 
be available. The instrument has time-base 
speeds from 200nS/cM to lsec/cM, vari¬ 
able sweep delay from 0.1 mS to lOOmS, 


and has the facility of differential meas¬ 
urements. It uses a split beam tube with 
10KV PDA to give a bright display. 

Inquiries should be addressed to E.M.I. 
(Australia) Ltd., P.O. Box 352, Haymar- 
ket, Sydney, N.S.W. 2000. 
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TRADE SUPPLIES AVAILABLE FROM 
INTERNATIONAL 


Messrs. Goldring Engineering (A’sia) Pty. Ltd., have recently 
announced release on the Australian market of their new 800 
series magnetic cartridges. Among other things, the manufac¬ 
turers claim for the cartridges high compliance, low effective tip 
mass, extended frequency response and especially good separation 
between channels. 


Current advertisements for the 800 
series cartridges, representing Goldring’s 
re-entry into ithe magnetic cartridge 
market are headlined by the phrase, 
“Chosen by the B.B.C. . . 

Goldring describe the principle of opera¬ 
tion as “free field” which is a method of 
inducing magnetism in a light metal tube 
with a permanent magnet mounted just 
above the removable stylus assembly. The 
tube is coupled to the stylus, reputedly 
keeping the moving mass to a quite low 
order and the system resonance to an 
amplitude and frequency where it will 
have a minimal effect on the 
reproduction. 



The 800 series cartridge is very corn- 
act and weighs 8 grams. It has the usual 
alf-inch mounting centres and is supplied 
with two mounting screws and a set of 
push-on lugs for connection in the head- 
shell. The output terminals are clearly 
marked and colour-coded, so that there 
should be no problems about fitting the 
head into the kind of good quality arm 
with which it is intended to be used. In¬ 
built magnetic shielding inhibits hum pick¬ 
up from stray fields. 

The cartridge submitted to us for in¬ 
spection and review is designated as type 
800E, fitted with an elliptical stylus of 
which the respective radii are 0.0003 and 
0.0008in; the removable stylus assembly 
is grey. The other cartridge in the series, 
distinguished by a white stylus assembly, 
has a conical stylus with a radius of 
0.0005in. 

The claimed performance of the 800E 
cartridge is as follows: 

Frequency response . 10Hz-25KHz 

Separation at lKHz . 25dB 

Compliance (static) .. 30 x 10"° cm/dyne 

Sensitivity . 5mV at 5cm/sec 

Tracking weight . 0.75-2.0 grams 

Packaged with the cartridge submitted 
was a frequency response curve on stand¬ 
ard Bruel and Kjoer automatic plot paper, 
and a test data slip showing the output, 
balance and separation for the particular 
cartridge at lKHz. The figures were: left 
channel 5.2mV, rieht channel 5.4mV and 
separation 27dB. The frequency response 
curve carried no indication as to which 
of the alternative dB scales applied, com¬ 
pounding the vagueness in the printed 
data, in which response is quoted again 
without dB limits. The curve, however, 
showed a virtually flat response to 6KHz, 
a rise of either li or 3dB at lOKHz, a 
drop of either 1 or 2dB at 17KHz, recov¬ 
ery to reference at 20KHz and a sharp 
drop thereafter. 

Initially, the cartridge was set up in an 
arm of average hi-fi quality for a listen¬ 
ing test on music. We found that a playing 
weight of li grams was desirable to 
ensure proper tracking of some heavily 
modulated grooves although, for most 
records, 1 gram was sufficient. Our initial 
impression was that the sound was very 
clean and with good separation between 
channels. 


Frequency response and separation be¬ 
tween channels was duly checked using 
the CBS STR-100 record and precision 
AC voltmeter, using a load of 47 k. Track¬ 
ing weight was set at 1 gram. The fre¬ 
quency response checked out at ± ldB 
from 30Hz to lOKHz in both channels; 
between 30Hz and 20Hz it was 2dB above 
the reference level. This is very good 
erformance and explained the clean, well 
alanced sound. However, from lOKHz 
the response tapered gently down to aboul 
— 13dB at 20KHz. 

While a smoothly tapering response like 
this could largely be offset by judicious 
use of the tone control, we were puzzled 
by the lack of correspondence between 
our results and those suggested by both 
the curve with the cartridge and as indi¬ 
cated in at least one overseas review. 
We duly checked cable capacitance and 
the effect of load on the cartridge but 
without significant effect on the end result. 
Most likely explanation would seem to be 
that temperature and/or humidity has 
slightly increased damping, dropping the 
aforementioned rise at lOKHz to reference 
and producing a definite taper above that 
figure. 

Separation between channels was very 
good at 30dB at lKHz and never less 
than 18dB anywhere in the measured 
range. This is about the best performance 
in terms of separation we have measured 
to date. The waveform over the entire 
audio range was also commendably clean, 
a factor contributing to the very accept¬ 
able sound. On “square waves,” as record¬ 
ed on the CBS STR-110 record, the 
cartridge acquitted itself well, any ten¬ 
dency to ringing being well damped. 

At 2 grams the cartridge tracked the 
-fl2dB track of the W & G 25/2434 
test record quite comfortably. The output 
from the cartridge was close to that 
specified and, while quite low, did not 
present any problems as far as hum was 
concerned, due to the efficient shielding. 

On the whole then, we must credit the 
cartridge with a performance which would 
do justice to a high quality system. De¬ 
tails of price and availability of this and 
the 800 cartridge can be obtained from 
Goldring Engineering (A’asia) Pty. Ltd., 
443 Kent Street, Sydney or their inter¬ 
state offices. (L.D.S.). 

iiiiiimiiiiimutiuiimmimmiiiimiiimimiiiiiiiimmmimmimimiiuimiiii 

TRADE CORRECTION 

JACOBY, MITCHELL and CO. 
PTY. LTD. has advised that a 
cable is, in fact, available to per¬ 
mit direct video connection of the 
Sony CVC-2100ACE Video 
Camera to the CVM-51UETP Re¬ 
ceiver/Monitor, contrary to the 
statement made in our review of 
these products in the August, 1968, 
issue (page 117). Although not sent 
to our laboratory for review, the 
cable is readily available as an 
optional extra for the camera. 

ZEPHYR PRODUCTS PTY. 
LTD., 70 Batesford Road, Chad¬ 
wick, Vic. 3148, have pointed out 
that they are the Australian distri¬ 
butors for Cir-Kit self-adhesive 
copper laminate, and that Jacoby, 
Mitchell and Co. Pty. Ltd. are the 
N.S.W. agents. 

iiiuiiiimiiiiiiuiiuiiiimiiiuiiiiiiiiuiiiiiimiiiiimiiiiimiiiiiiiiiminiiifiiiiiim 


P.M.L. MICROPHONES 

International Dynamics now has available a 
wide range of high quality dynamic micro¬ 
phones from Pearl Mikrofonlaboratorium of 
Sweden and the London Microphone Co. 

Ono of the most popular is the Model RD-34/35 
P.M.L. Dynamic Cardioid microphone. Frequency 
response is 30:20,000 Hz. Even under unfavour¬ 
able conditions problems arising from feedback 
and background noise are solved. This model 
is ideal for high quality recording. Ask for 
data on the whole P.M.L. range! 

LONDON MICROPHONES 

Two London microphones have also been re¬ 
leased. The Model LM 100 is an omni¬ 
directional dynamic unit with a response of 
50-15,000 Hz. Another popular model Is the 
LM 200, a dynamic cardioid microphone with 
balanced output and a response of 50-15,000 
Hz. Discrimination at 180° eliminates unwanted 
background noise. Ask for copies of reviews 
from authorative overseas magazines and for 
complete technical data. 

London microphones offer high quality at a 
price which is more than competitive. 

RAPIER TUNERS 


An effective AM tuner designed to provide high 
quality signals for amplifiers and recorders. 
Ask for trade price structure. 



THE NEW C0MPAX 2 SPEED TURNTABLE, 
$39.50 

Speeds: 33-1/3 and 45 r.p.m. 

Method of drive: Belt driven around the platter 
perimeter. 

Turntable material: Non-ferrous metal. 

Diameter of platter: 12”. 

Height required below motor board: }”. 

Wow and flutter: 0.04%. 

Turntable mat: Anti-static material (not an 
extra). 

Motor: Completely sealed 12 pole synchronous 
type. 

Speed change mechanism: Unique system (pat. 
applied for). 

Number of moving parts: 3 (rotor, platter and 
drive belt). 

Ratio of mass. Turntable mass and drive mass 
are almost identical. 

Price: $39.50. 

Write for complete details to the Australian 
Distributors. 

C0MPAX CE-5000 SOLID STATE STEREO 
TUNER/AMPLIFIER, $169 

Power Output: 40 watts R.M.S. total (80 watts 
I.H.F.M. total). 

20 watts R.M.S. per channel (40 watts I.H.F.M. 
per channel). 

Frequency response: 20-20,000 Hz. ± 2 dB. 
Harmonic distortion: Less than 1%. 

Signal to noise: — 60 dB. 

Input sensitivities: Magnetic pickup—3 mV. 

Crystal pickup—50 mV. 

Aux. input—150 mV. 
Speaker impedance: 4-16 ohms. 

Bass and treble controls: Each ± 10 dB. at 
100 Hz. and 10 kHz. respectively. 

Dimensions: 161” x 10}” x 5}”. 

Tuner frequency range: 535 Kc. to 1605 Kc. 
Sens. 50 mV. 

Tuner intermediate frequency: 455 Kc. 

Features include scratch, loudness and rumble 
controls; the external cabinet is beautifully 
finished in selected teak veneers. The perform¬ 
ance of this attractively priced stereo tuner/ 
amplifier is quite outstanding. Price: $169 


INTERNATIONAL DYNAMICS 
(AGENCIES) PTY. LTD. 

361 Bridge Rd., Richmond, Vic., 3121. 
Tel. 42 4403 
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FISHER XP33 


THE LITTLE GIANT. If space Is vour problem but 
you don't want to sacrifice quality then this speaker 
is the answer to ypur dreams. Incredible perform¬ 
ance from a small but highly efficient speaker system. 


Tone arms, cartridges, styli, "Dust Bugs, 
make your listening a real pleasure ar 

MASTERSOUND 


MASTERSOUND 

THE LEADING SOUND CONSULTANTS 

At Mastersound we have a long-standing reputation for selling only 
top quality equipment. Come in, look around, listen to any of our 
fine equipment and if you're completely satisfied buy with the 
confidence that you have bought the best 


* ; 


THE QUAD 33/303 

At last. QUAD has gone solid state—Phenomenal 
specifications—Distortion no greater than 0.03% up 
to 45 watts per channel—Stability—stable under 
all conditions with any load—New switching facilities 
and plug in pointed circuit boards for pick-up 
matching — Hum and Noise:—lOOdb below full 
output. 

Comprehensive controls on preamplifier. The most 
carefully built and designed amplifier of our time. 


- SANSUI 2000 


Once only a dream but now a reality. A compact 
SOLID STATE Tuner/Amplifier of uncompromising 
quality—32/33W RMS—two sets of speakers may 
fcu operated together or separately from this unit. 


SANSUI AU70 


If It’s a valve amplifier you prefer, then this Is the 
one for you. Exquisite quality and a performance 
that will surprise you—25/25 W RMS. 


TRIO TK400 


A top grade SOLID STATE amplifier at a down to 
earth price—32 W RMS per channel—Silicon tran¬ 
sistors throughout 20-50,000 Hz at plus or minus 
idb. 


LOOKING FOR A SPEAKER TO MATCH OR IMPROVE YOUR 
PRESENT EQUIPMENT? 


THE FAMOUS AIREDALE 
SYSTEM 

The 3-wav speaker system by WHARFEDALE In 
sandfilled cabinet using 15in woofer, 8ln midrange 
and 3in treble unit. Concert Hall performance at 
your fingertips. 


f ^ S 

WHARFEDALE SUPER 10" 


The performance of thisspeaker will amaze you as 
will its low price. 

-- J ^ 

GOODWIN TWINAXIOM 10" 



A compact speaker with a big sound and a tone 
quality to impress the most discriminating enthusiast. 


CARBON FILM RESISTORS 

The standard range of Beyschlag carbon 
film resistors (1/10 watt, 1/8 watt, 1/3 
watt and i watt) is available from 
Standard Telephones and Cables Pty. Ltd., 
Moorebank Avenue, Liverpool, N.S.W. 
2170. 

The Beyschlag deposited carbon film 
resistors are very stable components, now 
manufactured in large quantities at low 
prices. The resistor body is made of a 
high quality non-porous ceramic with a 
very smooth surface. Ail values are made 
to very close tolerances. The carbon layer 
is deposited on the ceramic rods at closely 
controlled temperatures. Diamond cutting 
wheels cut a clean uniform spiral in the 
carbon layer while resistance is being 
measured; when the exact value is 
reached, the cutting stops automatically. 

Five individual layers of lacquer, each 
followed by an oven baking, ensure maxi¬ 
mum protection against environmental 
conditions. The enamel has an insulation 




resistance of not less than 10,000 
megohms, and will withstand approxi¬ 
mately 1000V DC before breakdown. After 
enamelling, the resistors are colour coded 
and individually tested for tolerance and 
noise level. Resistors falling outside the 
limit are destroyed. 

The temperature co-efficient of the 
Beyschlag carbon film resistors typically 
varies between and 8 per cent per 
100°C (measured from 20°C to 120°C). 
Noise over a frequency range from 20Hz 
to 1MHz is typically less than 4uV per 
volt. Maximum resistance change for 1000 
hours at 70°C is 1.5 per cent. 


iiiiiiitmiiiiiuiiiiiiiiimimiiiiitiiiiimiimiimiiiiifmiiimmiiiiiiif 


TRACON CAPACITORS 

Kit-Sets Aust. has been appointed Aus¬ 
tralian agent for Tracon polyester and 
electrolytic capacitors. It is stocking a 
full range of polyesters, from 3.3pF to 
0.47uF (45 values) rated at 100V. The 
electrolytics are stocked with ratings of 
10VW and 25VW in the following values: 



5uF, lOuF, 25uF, 30uF, 50uF, lOOuF, 
200uF, 500uF and lOOOuF. 

As an introductory offer, Kit-Sets Aust. 
will supply a bulk pack comprising two 
each capacitors of the 45 values in the 
polyester range between 3.3pF and 0.47uF 
for $6.80 post free; and a bulk pack 
comprising 40 electrolytics between 5uF 
and lOOOuF, 10VW and 25VW, for $6.95 
post free. 

Inquiries and orders should be ad¬ 
dressed to Kit-Sets Aust., Box 176, P.O., 
Dee Why, N.S.W. 2099. 
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AKAI M-9 FOUR-TRACK STEREO TAPE RECORDER 


The latest model in the very successful Akai “M” series of stereo 
tape recorders, the M-9, has been made available for review by 
the importers, Maurice Chapman and Co. Pty. Ltd. 


speaker systems. The quality of sound 
obtained was of a very high order, being 
smooth and round in the bass region, with 
no obvious peaks throughout the entire 
audible range, and with bright, clean 
treble. 


Like its predecessors, the M-9 is a four- 
track stereo machine incorporating the 
Akai patented cross-field bias system. 
The general layout of deck amplifiers and 
controls can be seen in the accompanying 
photograph. Finish is in the familiar 
brushed aluminium and black, while the 
case and lid are of wood construction, 
and covered in canvas-grained grey plastic 
material. Four operating speeds are avail¬ 
able, 15ips, 7iips, 3$ips and Hips. Maxi¬ 
mum size of spools which can be accom¬ 
modated is 7in. Since the machine is de¬ 
signed to operate in the vertical position, 
holding clips are provided for the spools. 
(Extra feet on the rear of the case allow 
the machine to be used in the horizontal 
position, should this be desired.) 

While most of the controls are conven¬ 
tional, the M-9 does require some care 
on the part of the operator in setting up 
for the desired results. For example, the 
equalisation for the different operating 
speeds must be set manually by means 
of a three-position switch. Operating 
speed changes require setting of a switch 
and selection of tape drive capstans. 
(Should the user wish to use the machine 
at 15ips, it is also necessary to change 
the pinch roller.) Bass boost is applied 
by means of a rocker switch which ap¬ 
plies a fixed (unspecified) amount of 
boost. Multiple recording technique 
(sound-on-sound) is possible, by means of 
a switch on the front panel. VU type 
meters are incorporated in each channel 
to monitor recording level. 

The M-9 is supplied with a minimum 
of accessories, comprising an empty 7in 
spool, a 7in demonstration tape, an adap¬ 
ter kit for operation at 15ips, spare fuses, 
silicone oil and spare felt pad for the 
inbuilt tape cleaner, and instruction 
manual. No microphones or connecting 
leads are supplied, and must be purchased 
separately by the customer. Other optional 
accessories available are a head demag- 
netiser, telephone pick-up, tape eraser, 
stereo headphones, head cleaning kit and 
tape splicer. 

The main operating controls for the 
deck are located below the take-up spool. 
The record/playback control has the usual 
safety interlock to prevent accidental 
erasure. A “pause” control is located 
alongside the fast forward/rewind lever. 
This can be operated any time manually, 
but automatically goes to the “off” posi¬ 
tion after using the fast forward/rewind 
control. A “start” button just below the 
“pause” control is used to set the recorder 
in operation again. The head housing is 
located under the feed spool. Attached to 
the first tape-guide spool is a tape 
cleaner. This has a small felt pad which 
is kept moistened with a few drops of 
silicone oil. It is brought into operation 
by pressing a small button at the left of 
the deck. After use, it is returned to the 
“park” position manually. 

Internal speakers allow monitoring 
during record, and playback for checking 
recorded material, but, for high-quality 
sound reproduction, external speakers of 
good standard are essential. External 
speakers ar& connected through jacks 
located in a recessed panel on the right 
side of the case. When these jacks are 
used, the internal speakers are auto¬ 
matically disconnected. A muting switch 
on the front panel allows whatever speak¬ 
ers are in use to be silenced. 

Recording can be undertaken from 




microphones, using two inputs on the 
front panel; or from DIN and phone jack 
inputs located in a recessed panel on the 
right side of the machine. Line outputs 
are also provided in the five-pin DIN 
socket, or through separate phone jacks. 

Before operating the machine in the 
“Record” mode, a certain amount of care 
is necessary to check that operating con¬ 
ditions are correct for the operating speed 
chosen, particularly in setting the equalisa¬ 
tion switch, since this could easily be 
overlooked, and lead to unsatisfactory 
recordings. Having attended to these 
matters, recording is simple and straight¬ 
forward, it being necessary only to press 
the “Safety Record” button and set the 
forward operating control to the “Record” 
position. Playback requires only the 
operation of the same control, set to the 
“Play” position. 

During operation of the machine, we 
were impressed by the mechanical opera¬ 
tion of the deck. All controls produced a 
smooth and positive response from the 
tape transport mechanism, with no sign 
of tape snatch or overrun. The tape 
counter was accurate, and we experi¬ 
enced no difficulty in returning to any 
point in the recorded material when the 
position had been previously noted. In 
the “Fast Forward” and “Rewind” posi¬ 
tions, take-up is rapid (1,200ft in 90 
seconds) and silent. 

Before proceeding to measure frequency 
response, we first played through the 
demonstration tape provided, which was 
recorded for only part of the total tape, 
at a speed of 7iips. For playback, we 
used a pair of Playmaster “Point-4” loud- 


Frequency response tests were made 
with a signal generator fed into the line 
input to record the range of frequencies 
shown in the specification as within 
Hh3dB, then measured with a dB 
meter, using a dummy load across the 
loudspeaker terminals. 

The specification showed a frequency 
response of 30Hz to 23KHz :£3dB for 
the 7iips operating speed. The machine 
performed brilliantly at this speed to show 
a result well within the limits quoted. In 
fact, our measurements showed a variation 
of only ldB over the entire range for the 
right channel, and 3dB for the left 
channel. 

Tested at the slower speeds, however, 
the machine did not quite meet the 
claimed performance figures. At 3£ips, 
the makers claim 30HZ to 18KHz ±3dB. 
At the bass end, performance was 
entirely satisfactory, being 3dB down on 
reference at 30Hz, and response was sub¬ 
stantially flat up to 12KHz, where roll-off 
began. Using a moderate amount of 
treble boost, we were able to sustain re¬ 
sponse to within ±3dB up to 15KHz 
in both channels. Although outside the 
specification, we regard this figure as very 
good for this operating speed. 

Similarly, at the Hips speed, we could 
not quite match the manufacturer’s claim 
of 30-9,000Hz ±3dB, but using a dis¬ 
creet amount of treble boost we were 
able to obtain a response of ±3dB 
from 30-8,000Hz. Here again, the result 
is good, for this low speed. 

During our tests there was no noticeable 
wow or flutter in the music tracks played, 
and we have no reason to doubt the 
maker’s claimed specification of less than 
0.15 per cent at 7iips. 

The makers say that the superior fre¬ 
quency response of the Akai M series of 
recorders is due to the patented cross-field 
heads used. With this system, the bias 
signal is applied to the tape from a 
separate head, placed on the opposite side 
of the tape to the signal head (see figure 
1). The theory of the operating principle 
is that when bias is applied by mixing it 
with the record signal, as is done with 
most other recorders, the record signal is 
unduly influenced by the high flux of the 
bias signal, and the higher frequencies are 
attenuated. This attenuation is avoided 
when the cross-field system is used. 

Power output is quoted as 15W undis¬ 
torted per channel (presumably RMS), 
signal to noise ratio as better than 50dB, 
and wow and flutter as 0.15% RMS at 
7iips, 0.25% at 3*ips and 0.35% at H- 
ips. No figures are given anywhere in the 
specification for the 15ips operating 
speed. It is unlikely that this speed will 
be used by other than professional re¬ 
cordists. 

To sum up, we find the M-9 to be a 
machine of exceptional performance, pro¬ 
viding facilities for making high-quality 
stereo tapes in the domestic context, but 
in view of certain features of its operating 
procedure, more suited to the experienced 
tape recordist who uses his machine con¬ 
sistently rather than for the casual user. 
It should be noted that no provision is 
made for using the audio section of the 
M-9 as an amplifier for playing discs. 

Retail price of the M-9 is $664. Infor¬ 
mation regarding availability, or any other 
details required, can be obtained from 
Maurice Chapman and Co. Pty. Ltd., 
Chapman House, 210 Clarence Street, 
Sydney, 2000. (H.A.T.) 
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14 transistors 
Longer aerial 
Microphone socket 
Ext. 12v socket 
Greater range 
New Circuitry 
Battery Meter 
Approved for use 
by Bushfire Fight¬ 
ing authorities. 

STILL ONLY 
$116 ea. 


Also Tokai TC9 and 
911 without Squelch 

$44.75 each. 


CONTACT 


muu 


TOKAI. TC.II 

• 11 transistors • 9v 

• All metal • 1C 

• Cow hide case • Sc 

• Ear piece • Si 

$49.75 each 

olher units, new and used { 


CONTACT. MKI. 


TOKAI. TC 502 


rCItlt OIIHLLLI ELECTRONICS Pty. Ltd. 

127 YORK STREET(Just near Town Hall) 29-7021 29-3767 



NEW IMPROVED 

«\ 30 WATT 

NOMINAL 
S4w MAX. 


12v. All Transistor 
P.A. AMPLIFIER 

Complete kit of part*. No. 591C. 558 
WIRED READY TO 6PERATE: 

15 ohm output. No. 591D .. .. $60 
125, 250 500 ohm output, 

No. 592D.$60 

All metal work, panel and knobs 

only. No. $97.$10.50 

All dimensions: S'aln w. x 3’*ln h. x 
8’aIn d. Freight extra. 

50 WATT 12V. PROTECTED POWER 
SUPPLY No. 714D. 

$52. Freight extra. Write for details. 


MAGNETIC STEREO PRE-AMP 




In 5Mv. out 


No. 

700C. $29. Wired ready for use $31. 
Postage 30c. 


COILS & IF's 455 Ke 

Aer., R.F. osc. and IF's . . . $1.70 ea. 

Ferrite Aer.. $2 

No. 265 Universal Type OSC Coll. 56 
Postage 10c. Write for details and price. 



low 

STEREO 


MULLARD 10x10 watts R.M.S. 

With output transistor PROTECTION. 
Frequency response 40cy. to 30Kc. 
Distortion 0.5%. Treble, bass, boost 
20DB. 

Complete kit of parts No. 480C, $74.00. 
Wired and tested No. 4800. $79.00. 
With hi-ft tuner $31 extra. 

Freight extra. Write for details. 


R.C.S. PRINTED CIRCUITS 

For all R. and H.. E.A.. Mullard. Philips and other designs. 
Clearly coded. White letters and numbers, easy assembly 
and service, polished and resined for easy soldering. With 
blueprint parts list. 

SPECIALS: To your drawing — write for particulars and 
Drafting aids. 


New Printed Circuits 

726 3 x 3 w. stereo 68JA8 

$2.80 

727 E & A wide band 

tuner 68/8T S3.20 

728 Audio osc. E-A. 68-09 

S3.20 

704 Pre-amp 67-P2 S2.30 

707 10W stereo. 67. P3 

S2.50 

708 10W. amp 67. A3 
S2.50 


Part No. Recent Designs 

709 Pre-amp 67.P5 S2.50 

684 Pre-amp 6S.P10 S2.50 

685 Prem-amp. 65-P12A 

s 2 .se 

686 Pre-amp. 65-PI2B 

$2.50 

715 Mull. 10W stereo S3 

716 Mull. pwr. supply $2.50 
723 B/C tuner EA68-5T 

$2.50 


Write for full list. Immediate despatch. Postage 10c. 



R.C.S. COMPLETE 
DO-IT-YOURSELF KITS 

Peak reception, low price. No ex¬ 
pensive test equipment. Everything 
fits. 1964 RF Transporta 7. Complete 

kit—No. 640 .$43.50 

Portable car radio, identical to 640 
above, plus extra switch and car coil 

etc. No. 642 .$46.00 

(Write for booklet on 640 and 642) 
Postage Si 


HI-FI BROADCAST TUNER UNIT 
4 TRANSISTORS—HI SENSITIVITY 

R. P. mixer, I.P., pwr., dectr. stages, adjustable aerial 
coupling. Complete as lllust.. wired and tested with 461 
dial, knobs and switch pot. No. 
474, $31. Complete kit of parts 
for above. No. 474C. $30. Post- 
age Si. 



WHISTLE FILTER for above 
set for 8Kc band width (can be 
altered to 9. 10 or IIKc). 

128, $4. Post - 

-12fc 


No. 


IMPROVED BATTERY SAVER KIT 

4’a. 6 or 9 volts. Replaces transistor bat¬ 
tery power Input 240 volts A.C. mllli- 
amps 100. Hum-free operation. Size 3»aln. 
1 x 2'ain w. x 1’jln h. No. 657. $6.50 
(post 10c). 

PRE-AMP. POWER SUPPLY similar above. 
12v, 5ma, No. 657X, $7 (post. 10c). 



R f* C Ordmr by Malt Order, Poafof Note or Money Order (add post.), direct to 

• v ~°* RADIO PTY. LID.. 651 TORES! ROAD. BEXLEY. HJ.W.. 58-3491. 58-5385 
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PERSONAL PORTABLES 


TRANSISTOR* 


Range 30 mites. 
200 with short 
aerial and earth. 
Earpiece only, no 
speaker. Wired 
ready to use. No. 
665D, $10. 

Postage 20c. 
Do-it-yourself kit, 
No. 66C. $9.00. 


1 TRANSISTOR — 1 DIODE 

582 Do-it-yourself kit, $5. post 10c, 
593 Wired ready to operate, $6, post. 
10c. 



DIAL KITS 

Scale gold with whit# lotfert. 
Size 6}in x 2|m 

No. 459 to match 300 pf gang. 
Price.$4.50 


• No._461 to match 200 pf 

Poet 20c. 


___ gang. 

Price . . . . ..$4.50 


NEW AUDIO AMPLIFIER 

transistors. 

„ or 1 watt 
Small size, cab- 
inet Sin x 2ln x 
11n Plastic. 

Suitable crystal 
P./up, Inter 
com., micro¬ 
phone radio, 
etc. (9 volt). 

DO-IT-YOURSELF KIT $6$, $10 (Post 
10c). Wired ready tar use, 665D $11.50 



NEW TRANSISTOR PREAMP KIT 

SIZE 3 x 2 x lln 2 raq. for Stereo. 
LOW IMP. Input 2 trans. 672C $6.50 

Wired ready for use. 672D . . . . $8 

HIGH IMP. silicon 3 tran. 682C SO 

Wired ready for use. 680D .. . . $8 
HIGH IMP. silicon 3 tran. 682C $8 

Wired ready for use, 682D .... $9.50 
Poatage 10c each. Write for data. 

















































TRANSIENT PROTECTED RECTIFIERS 


The General Electric Co, has developed a series of transient-voltage 
protected silicon rectifiers, the A14 series, which can dissipate up 
to 1,000 watts in the reverse direction without damage. Due to 
an inherent low ohmic resistance of the package, the device can 
withstand current surges up to 100 amps. 


The pellet of the A14 series of rectifiers 
is securely sandwiched between two heavy 
thermally matched slugs. These slues pro¬ 
vide rugged mechanical support for the 
pellet and draw heat away from it out 
to the high conductivity copper alloy leads. 
There are no S springs or whisker con¬ 
tacts to fail or to increase the thermal 
resistance. 

When a transient reverse voltage appears 
across the rectifier, its PN junction goes 
into controlled avalanche breakdown, a 
non-destructive operating mode. The 
reverse power is distributed uniformly and 
safely throughout the bulk of. the pellet 
and not localised at the perimeter. Use 
of controlled resistivity silicon metal for 
the pellet ensures that non-destructive 
transient-protection occurs always at a 
lower voltage than surface breakdown. 

The A14 rectifiers have reverse voltage 
maximum ratings from 200 to 1000 volts. 
The average forward current rating is 
1.0 amp, with a peak surge forward 
current rating of 65 amps (8.3mS half 
sine wave, no load) and 100 amps (l.OmS 
half sine wave, no load). Maximum aval¬ 
anche voltage is 1600 volts. Peak non- 
repetitive reverse power rating is 1000 
watts for a 20uS half sine wave, and 
about 40 watts for a lOmS half sine 
wave. 



The marking band on these Gen¬ 
eral Electric A14 rectifiers ap¬ 
pears at the cathode end . 


Typical applications for the A14 recti¬ 
fiers include general purpose power sup¬ 
plies, time delay circuits, power logic 
circuits, arc suppression and SCR trigger 
circuits. Examples of prices are: 1N5060 
(400V member of the series) 71c each 
plus tax for 1-9; 1N5062 (800V) Si.42 
each plus tax for 1-9. For further infor¬ 
mation write to Australian General Elec¬ 
tric Pty. Ltd., 103 York Street, Sydney, 
2000, or 552 Lonsdale Street, Melbourne, 
3000. 


AVO MODULAR DIGITAL SYSTEM 


An entirely new Avo Digital System, comprising a main display 
unit and a range of plug-in modules, has been introduced by Avo 
Ltd., of Dover, Kent, England. 


The modular system provides an econo¬ 
mic means of measuring a large number 
of electrical parameters which could other¬ 
wise only be measured with a number 
of separate instruments. The first stage 
is a DC multimeter with 45 ranges. When 
used with an optional AC/DC converter, 
the system provides 75 ranges of AC 
and DC measurement. Additional plug-in 
units will include a 20MHz timer/counter 
and low frequency signal generator. Print¬ 
out facilities are available from a 50-way 
socket at the rear. 

Integrated circuits are used in con¬ 
junction with discrete components in the 
construction. A four digit neon display 
and associated circuitry enables the 


measured value to be presented in digital 
form, as well as automatic indication of 
the polarity and overranging. The decimal 
point positioning is automatic when 
switching ranges. 

With the multimeter module, the Avo 
System functions as an integrating digital 
multimeter for DC voltage, current and re¬ 
sistance measurements, which can be used 
in place of the more elaborate instruments 
otherwise used. DC voltage measure¬ 
ment accuracy is 0.05 per cent of indica¬ 
tion, ±0.05 per cent of full range value. 
An optional AC converter printed circuit 
is available which can be plugged into 
the multimeter module to provide the same 
measuring capabilities on AC as on DC, 
with an accuracy of 
0.2% of the indicated 
value, ±0.1 per cent of 
full range measure¬ 
ments. A built-in Wes¬ 
ton reference cell en¬ 
ables the calibration to 
be checked and restor¬ 
ed to its initial ac¬ 
curacy at any time, and 
a divide-by-two and di¬ 
vide-by-four facility im¬ 
proves reading accu¬ 
racy below a half and 
a quarter full range. 

The Australian agents 
for Avo Ltd. are Elec¬ 
trical Equipment of 
Australia Ltd., Box 
4619, G.P.O., Sydney, 
2001. 
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For use with DIGITAL 
INTEGRATED CIRCUITS, Etc. 

• All Silicon Semiconductor Circuity. 

• Short Circuit Proof. 

• High Gain Operational Amplifier 
for Maximum Stability. 

• Small Size. 

• Parallel & Series Operation Possible 

• Temperature Range 0-55°C 

• Either the positive or negative output 
terminal may be grounded or the power 
supply can be operated floating. 



TYPE PS85 


The A & R Micropak type P.S. 85 is designed pri¬ 
marily for use with Digital Integrated Circuits which 
require a supply voltage between 2 and 6 volts, but 
may also be used as a high quality power supply for 
any other purpose within its ratings. 

AVAILABLE SHORTLY. - PS97.... 2-15V 0.4A 


Both models 


$85 


Plus Tax if applicable 


Manufactured by: 


A & R ELECTRONIC EQUIPMENT PTY. LTD. 
42-46 Lexton Rd., Box Hill, Vic., 3128 


AGENTS IN ALL STATES 


SPECIFICATIONS 

A.C. Input: 105-130V or 210-260V 50-60HZ. 

D.C. Output: 2-6V. 1A Maximum 1.2A Short Circuit. 
Load Regulation: Less than .05% for full load cur¬ 
rent change. 

Line Regulation: Less than .05% for ± 10% mains 
variation. 

Ripple & Noise: Less than 250 uV Peak to Peak. 
Temperature Co-Efficient: Less than .06% per degree 
Centigrade. 

Output Impedance: Less than .05 ohms from D.C. to 
1 MHz. 

Size & Weight: 5i" Wide x 7" Deep x 2.7/8" High 
4 lb. 6 oz. 


S.A. SCOTT THOMPSON P/l.. 93 Gilles St., Adelaide 23 2261 N.S.W. SOANAR ELECTRONICS P/l.. 82 Carlton Cres., Sommer Hill 798 6999 

W.A. EVERETT AGENCY P/L., 17 Northwood St., W. Leederville 8 4137 Q'lAND. R. A. VENN P/L., 71-73 Doggett St., Valley, Brisbane 51 5421 


New in the 



eeriest 

Professional Range 


lOin 3-WAY SYSTEM 

This remarkable new loudspeaker system 
is a more compact version of the now 
famous 12in 3-way system and yet retains 
all the fine qualities of its larger com¬ 
panion. Bass response is smooth and well 
defined extending to 30 Hz, whilst the top 
response is clean and sharp at 18,000 Hz. 
The all-important middle area is well main¬ 
tained by the use of a specially designed 
mid-range speaker, giving a linear response 
which is characteristic of the Peerless range 
of speakers. Dimensions are: Height 26in, 
width 15in, depth lOin, in teak or walnut 
enclosures with a choice of attractive grille 
cloths. 

Price $208 per poir 


GENUINE OFFER! 

If you have to get your tape recorder, 
amplifier, turntable, etc., to a reputable ser¬ 
vice agent, then come to Convoy. We can 
make you Sydney’s most genuine offer of 
absolutely first-class repairs to your audio 
gear at the most reasonable prices. Remem¬ 
ber, we are specialists in the field of Hi-Fi 
and Tape Recorder Servicing. 


THE SOUND EXPERTS 

Con voy 

— i ■ w i iii i i ■ ■■ iriTii i~rr~nii^y 


FOR SOUND SATISFACTION 


449 KENT STREET, 
SYDNEY 
29-6475 
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TRADE RELEASES-IN BRIEF 


PHILIPS ELECTRICAL PTY. LTD. 

has announced a transistorised measuring 
panel, type PW1360, for use with X-ray 
diffractometers and spectrometers. Avail¬ 
able in two versions, the new panel 
covers the entire range of Philips ana¬ 
lytical X-ray equipment, and is said to 
improve the usefulness of this equipment 
by simplifying reading and recording. A 
dual high voltage power supply serves up 
to four pulse detectors simultaneously. 
An integrated timer and counter unit, with 
separate circuits but a shared display, in¬ 
corporates its own low voltage supply. A 
pulse amplitude analyser with a linear 
amplifier is equipped to operate as an 
integral or as a differential discriminator. 
A choice of measuring methods is offered 
—either strip chart, preset time or preset 
count—and a large digital in-line display 
simplifies reading. 

Further information may be obtained 
from the Scientific and Industrial Division, 
Philips Electrical Pty. Ltd., 69-79 Clarence 
Street, Sydney, 2000. 

ROLA DIVISION of Plessey Pacific 
has developed a market in South Africa 
for key components used in the manu¬ 
facture of refrigeraition and air-condition¬ 
ing equipment. The components are 
vacuum encapsulated solenoid coils, used 
mainly for defrosting purposes. To date, 
more than 20,000 coils have been ordered 
by one of the largest firms in the domes¬ 
tic refrigeration field in South Africa. 

RCA OF AUSTRALIA PTY. LTD. 

has announced a new line of gas laser 
systems designed to meet the needs of 
industrial laboratories and electronic 
equipment manufacturers. The new lasers 
are continuous-wave argon laser (claimed 
to be the world’s smallest), a pulsed argon 
laser, a 400mW continuous-wave krypton 
system, and a 5mW neon system. RCA 
is also offering a variety of argon, kryp¬ 
ton and neon tubes to manufacturers who 
prefer to design their own laser systems. 
Additional technical information is avail¬ 
able from the company at 11 Khartoum 
Road, North Ryde, N.S.W. 2113. 

FERRIS BROTHERS PTY. LTD. has 

released model 199 push-button car radio, 
suitable for 12-volt positive and negative 
earthed vehicles, mounting either in-dash 
or under-dash as required. Seven transistors 
are used in the circuit which includes a 
tuned RF stage and two IF stages. There 
is provision for fitting a tape player via 
a 5-pin socket without removing the set 
from the car. The power output is 3 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiniiii||iii 

PANEL AND DIAL 

Heating Systems Pty. Ltd. has sent 
samples of a front panel and dial for 
use in the construction of the Transistor 
Audio Oscillator described in our Decem¬ 
ber, 1967, issue. Both items are brushed 
aluminium finish with black engraved 
markings. These items are available 
through normal trade channels, or direct 
from the makers, at 24 O’Riordan Street, 
Mascot, N.S.W. 2020. 


TRANSISTOR AUDIO OSCILLATOR 


# T 'K 


X10 XtOO OUTPUT 


Off 

Q-somv t o-:v 


watts maximum. The receiver draws 
650mA (including dial lamp) for 12 volts 
input at zero signal. The receiver alone 
retails for $74.25 (including 9ales tax) 
($94 complete with speaker kit, dash fit¬ 
ting and car aerial). Inquiries to the com¬ 
pany at 752 PiJtwater Road, Brookvale, 
N.S.W. 2100. 

SPRAGUE ELECTRIC CO., of the 
U.S.A., has announced the series SE8000 
and NE8000 high-speed low-power DTL/ 
TTL unicircuit logic integrated circuits 


providing high DC noise margins. A 
number of large functional arrays for 
counting and storage applications are also 
included. All elements are specified to be 
compatible. Inquiries to the Australian 
agents, D. R. Johnston and Co. Pty. 
Ltd., Stanhill. 33 Queens Road, Mel¬ 
bourne, Vic. 3004. 

RUTHERFORD ELECTRONICS PTY. 
LTD. is marketing a range of Nutron 
wire-wound trimming potentiometers 
claimed to feature utmost reliability and 
stability. These components have been 
approved for use in equipment manufac¬ 
tured for the P.M.G.’s Department. For 
further details contact the company at 
833 Doncaster Road, Doncaster 3108. 


iimiiiiiiimiiimimutiiiiiiuiiitiiiiiiiitiiiiiiimiiiimmiitiiiiiitiiHiiimiiiiiiiiiiiiiiimiimiiiiiiiiiiiiiiiiiiiiiiiiimimiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiii 

PHILIPS PORTABLE OSCILLOSCOPE 

A new portable oscilloscope available from Philips Electrical Pty, 
Ltd. operates from low voltage batteries and uses solid-state com¬ 
ponents in modular construction. 

The Philips PM 3200 oscilloscope has 
a DC to 10MHz bandwidth (10Hz to 
10MHz for AC) with a calibrated voltage 
range of 2mV to 50V per division. 

Accuracy is ±3 per cent. The design 
makes full use of semiconductor active 
circuit elements, and Philips say that 
instability, noise and drift are virtually 
non-existent (no screwdriver adjustment 
for drift is provided, as this is considered 
to be unnecessary). Attenuator DC bal¬ 
ancing is automatic, so no control is 
provided for this function. 

Other performance details are: Time 
base speed variable from O.luS division 
to 0.5S/division in 21 calibrated steps; 
accuracy ±5 per cent; high sweep speeds 
employed in preference to horizontal 
magnification, giving a much brighter 
trace at fast writing speeds; automatic 
triggering, trigger level being derived from 
the signal and can be selected from mean 
or peak values, with HF reject available 
for the latter; choice of positive or 
negative slope; internal, external or mains 
frequency source, preselected by switches; 
built-in time base stability which is main¬ 
tained over a frequency range far exceed¬ 
ing bandwidth; dimensions 13in x 8.3in 
x 6.8in; usable screen area 2.37in x 2.95in; 



operates from mains supply via 24V DC 
power pack, or from batteries. 

Further infprmation on the oscilloscope 
can be obtained from the Scientific and 
Industrial Equipment Division, Philips 
Electrical Pty. Ltd., Box 2703, G.P.O., 
Sydney, 2001. 


NEW- 

FOR CIRCUIT DESIGNERS 
AND EXPERIMENTERS! 

20DIX CALCULATORS 
WILL SAVE YOU 
HOURS OF DESIGN TIME 

CALCULATOR No. t DETERMINES CALCUUTOR No. 2 DETERMINES 



Impedance of a circuit containing 
resistance and reactance in series. 

Impedance of a circuit containing 
resistance and reactance in parallel. 


Effective resistance of any number 
of resistances in parallel. 

Reactance of a n inductor or capa¬ 
citor at any frequency. 


See review in September issue of E.A. Please specify No. 1 or No. 2 

when ordering. 

$2 each, post free in Australia and New Zealand 

Send postal note to 

ZODIX CALCULATORS " 0 ’SS.W.’-oSS!— 1 - 
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NKK switches 

The best the World can offer 

“A selected few from the large range available” 




CIRCUIT 

CAPACITY 

CIRCUIT 

TYPE 

MODEL 

ARRANGEMENT 


S-1051Y 

SPST 

1.5A 250V A/C 

ON-OFF 


S-114 

DPST 

2A 250V A/C 

ON-OFF 


S-116 

DPDT 

2A 250V A/C 

ON-ON 

Toggle 

S-2B 

SPDT 

5A 250V A/C 

ON-ON 

Switch 

S-305 

SPOT 

6A 250V A/C 

ON-MOM ON 


S-6A 

DPDT 

10A 250V A/C 

ON-ON 


S-533 

DPDT 

15A 250V A/C 

ON-OFF-ON 

Push 

SB-265 

SPST 

3A 250V A/C 

PUSH-ON-PUSH OFF 

Button 

SB-61A 

DPDT 

5A 250V A/C 

ON-MOM ON 

Switch 

SB-25 

DPDT 

9A 250V A/C 

PUSH ON-PUSH ON 


SW-3511 

SPST 

1.5A 250V A/C 

ON-OFF 

See Saw 

SW-3116 

DPDT 

2A 250V A/C 

ON-ON 

Switch 

SW-3006 

DPDT 

10A 250V A/C 

ON-ON 

Lamplightedf 

CLB-2085 

DPDT 

3A 250V A/C 

PUSH ON-PUSH ON 

Switches 

CLB-2011 

SPDT 

2A 250V A/C 

ON-MOM ON 


MLB-2085 

DPDT 

3A 250V A/C 

PUSH ON-PUSH ON 

Push Button* 

SCB/1 

ROUND TYPE 



Switch Buttonl 

SCB/2 

RECTANGULAR 

TYPE 




tThese style of push buttons are for panel mounting and feature a range of 
dual colours, the push button being a different colour to its panel surround. 


PLEASE ENQUIRE AS TO THE COLOURS AVAILABLE WHEN ORDERING. 


fThe CLB and MLB lamplighted switches are available in the following range 
of lamp voltages 6V, 12V, 18V and 24V and red, green and clear colours. The 
lens buttons are available in red, green and transparent. Please specify when 
ordering. 

i/iH COMPONENTS PTY. LIMITED 

(A subsidiary of International Resistance Holdings Ltd.) 


POST TODAY 



THE CRESC ENT, KINGSGROVE, N.S.W. 2208. TEL. 80 0111 

Please supply Sub-Miniature 
and Standard switch catalogue. 

NAME .I-. 

w\ ADDRESS... 
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AMALGAMATED WIRELESS 

VALVE CO. PTY. LTD. has added the 
following devices to its range of compon¬ 
ents: AS147, AS148, and AS149 NPN 
silicon planar epitaxial transistors for gen¬ 
eral purpose use in audio and switching 
circuits; AS204, AS205, AS208. and AS209 
NPN silicon planar epitaxial transistors 
for audio and general purpose applica¬ 
tions; 17ERP4 directly viewed rectangular 
glass picture tube employing 114 degree 
magnetic deflection and low voltage elec¬ 
trostatic focus. For details write to the 
company at 348 Victoria Road, Rydal- 
mere, N.S.W. 2116. 

AUSTRALIAN GENERAL ELEC¬ 
TRIC PTY. LTD., has introduced the 
PA424 zero voltage switch. This is a 
monolithic integrated ciroui't that com¬ 
bines the functions of voltage level de¬ 
tector and trigger on a single Chip. It is 
designed to sense a voltage differential 
and provide a trigger pulse capable of 
firing a thyristor at the line voltage zero 
crossing. The main advantage claimed for 
zero switching as opposed to phase con¬ 
trol is that when controlling a resistive 
load the generation of radio frequency 
interference is minimised. The PA424 sells 
for $2.66 each in lots of 100. Enquiries 
to the company at 103 York Street, Syd¬ 
ney, N.S.W. 2000. 


ELMEASCO INSTRUMENTS PTY. 
LTD., has been appointed sole Australas¬ 
ian representative for the modular pro¬ 
ducts manufactured by Fairchild Controls 
of California, U.S.A. These include a 
comprehensive range of discrete compon¬ 
ent operational amplifiers ranging from 
low-cost general-purpose types through to 
economically priced high-performance 
units. They are available in a number of 
case styles and may be wired direotly into 
equipment or used in conjunction with 
mating sockets. Small quantities are avail¬ 
able ex-stock in Australia. For further 
details contact Elmeasco Instruments Pty. 
Ltd., 41 Carter Road, Brookvale, N.S.W. 
2100 . 

HONEYWELL PTY. LTD. has 
announced that it will market in Australia 
a family of low-cost magnetic-tape record¬ 
ing devices, designed r ‘Keytape.” These 
units enable information to be transcribed 
from source documents directly on to 
seven- or nine-channel half-inch magnetic 
tape. The family includes a standard Key- 
tape recorder, an adding machine unit 
(to which may be added a check digit 
entry capability), pooler units, and special 
communications units. Inquiries to the 
company at 63 Ann Street, Surry Hills, 
N.S.W. 2010. 

iiiiiiiitiiiiiiiitiiiiiiiitiiiiimiiiiiiiiimiiiiiiiiiiiiiiinmiimimiiiiuiii 


NEW ROLA SPEAKER 



A new 7in x 3in elliptical loudspeaker, 
designed specially for television and car 
radio use is now available from the Rola 
Division of Plessey Components. The unit 
has a power handling capacity of 4W 
and frequency response of 100Hz to 
6KHz, and is available with voice coil 
impedance of 15 ohms or 8 ohms. Two 
variation of this speaker are available. 
Model 7-3C is an economy type with 
lower efficiency Alnico magnet. Model 
C7-3L has a high efficiency ferrite magnet 
and is particularly suitable .for car radio 
applications. 

Inquiries should be addressed to Rola 
Division, The Boulevard, Richmond, Vic. 
3121. 
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DIGITAL MULTI-FUNCTION METER 


Hewlett - Packard 
has introduced a new 
Digital Multi-function 
Meter, model 3450A. 

The basic instrument 
is an integrating 
digital voltmeter with 
five DC voltage 
ranges from lOOmV 
full scale to 1000V, 
and with high accur¬ 
acy. Readout is with 
five digits, plus a sixth 
for 20 per cent over¬ 
ranging on all ranges. 

Maximum sensitivity 
on the lowest range 
is luV. Two isolated 
inputs contribute to 
greater measurement 
flexibility and ratio 
measurements can be 
made on floating volt¬ 
ages. With optional plug-in modules, it 
can measure resistances and AC voltages 
(true RMS response to 1MHz) and ratios 
of AC voltages and resistances. 

Equipped with other plug-in options, 
the meter can perform hi-go-lo limit tests 
on any function including ratios. The 



Adding a plug-in module to the Hewlett-Packard 
digital multi-function meter to give true RMS AC 
measurements . 


limit tests not onlv show whether the 
measured quantity falls within or outside 
pre-selected limits, but also give a 
numerical indication of the measured 
quantity at no sacrifice in measurement 
speed. Inquiries to Hewlett-Packard Aus¬ 
tralia Pty. Ltd., 22-26 Weir Street, Glen 
Iris, Vic. 3146. 


aiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiitiiiiiiiiiiiiitiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiitiiiiiiitiiiiiiiiiiiiiiiitiuiiiiitiiiiiiiiiiiiifiiiiiii 


E.M.I. ELECTRONICS LTD., Hayes, 
Middlesex, England, has released a new 
one-inch electrostatic vidicon, type 9745. 
It uses a standard lin vidicon envelope 
with a 14-pin base and can readily be 
used in cameras of diameter less than 
li inches. The tube has a 0.6W heater 
and can be driven from solid-state deflec¬ 
tion circuits. It is claimed to have an 
exceptional performance, particularly with 
regard to corner resolution and geometry. 
Inquiries to E.M.I. (Australia) Ltd., P.O. 
Box 352, Haymarket, N.S.W. 2000. 

DYNAMCO ELECTRONICS PTY. 
LTD, announces a new generation of 
incremental tape recorders, manufactured 
by the Kennedy Company. High perform¬ 
ance and low cost was the objective of 
this new range, which use integrated 
circuits. The model 1600 is said to offer 
all the performance features of IBM 
compatible recording. Inquiries to 
Dynamco at 90 Alexander Street, Crow’s 
Nest, N.S.W. 2065. 

FORSLUND ENGINEERING, Peta¬ 
luma, California, a leading American 
manufacturer of electronic circuit printers 
is to market six models in Australia 
through Frazar and Hansen Ltd., a world¬ 
wide export firm. The Forslund line 
includes two manual and two automatic 
circuit printers, a cermet printer and a 
completely automatic microprinter. The 
microprinter produces printed circuits on 
ceramic substrates and cermets at a pro¬ 
duction rate of 3,200 printed parts per 
hour, with a registration accuracy of 
.0005in. Inquiries to Frazar and Hansen 
Ltd., 150 California Street, San Fran¬ 
cisco, California 94111, U.S.A. 

DUCON DIVISION of Plessey Com¬ 
ponents will continue to market in Aus¬ 
tralia products made previously by the 
Electroluminescent Panel Production Unit 
of the Plessey Co. Ltd. (U.K.). Recently, 
the unit was acquired by F. W. Hopwood 
Developments Ltd., of Nottingham. Elec¬ 
troluminescence is a solid-state form of 
display lighting with the inherent reliability 
of solid-state devices. Alpha-numeric tiles 
for alphabetic and digital readout are 
available in numerous colours. Further 
information is available from the Pro¬ 
fessional Components Department, Ducon 
Division, Plessey Components Group, P.O. 
Box 2, Villawood, N.S.W. 2063. 


KLARION ENTERPRISES PTY. LTD. 

has been appointed Australian agents for 
the range of high-speed tape duplicators 
manufactured by Otari Electric Co. Ltd., 
of Tokyo, Japan. Otari duplicators cover 
all tape formats and all machines a r e 
available either with dual capstan or 
single capstan drive and plug-in inter¬ 
changeable pre-aligned head blocks to suit 
different tape formats. For example, the 
same duplicator can be used to manu¬ 
facture iin x 8 track tapes and iin x 4 
track tapes. As well as duplicators, Otari 
manufactures tape copy checking machines 
and tape winding machines to suit either 
Hn or 0.1 Sin tapes. Inquiries to Klarion 
Enterprises Pty. Ltd., 321 William Street, 
Melbourne, 3000. 

RAM ELECTRONICS PTY. LTD. has 

released a complete security protection 
system which sells for under $100. The 
Gardell system operates from batteries and 
is designed for shops, offices and homes. 
A siren sounds in cases of illegal entry 
and outbreak of fire. Particular attention 
has been paid to reliable components 
(magnetic reed switches, etc.) to avoid 
the possibility of false alarms. A 10-page 
illustrated installation directory is supplied 
so that the purchaser can carry out his 
own installation or call in a contractor. 
Inquiries to the company at Box 3252, 
G.P.O., Sydney, 2001. 

BARNES ENGINEERING CO. f of the 
U.S.A., has developed a passive infrared 
intrusion detector capable of detecting 
personnel at ranges of up to 1000ft and 
vehicles at over 2500ft. Designated the 
model 19-102, it provides an audio and/ 
or visual alarm when a target whose 
temperature contrast to background is as 
little as 1°C, enters the detector’s field 
of view. For further information contact 
the Australian agents, Rutherford Elec¬ 
tronics Pty. Ltd., 833 Doncaster Road, 
Doncaster, Vic. 3108. 

AUSTRALIAN GENERAL ELECTRIC 
PTY. LTD. has announced increased 
ratings for the popular Cl06 series of 
thyristors, with no price increase. The 
RMS current rating is increased from 
2A to 4A; the peak forward current 
from 25A to 75A; and the peak surge 
current from 15A to 20A. Inquiries to 
the company at 103 York Street, Sydney, • 
N.S.W. 2000. g 


PLAN 

YOUR 

FUTURE 

CHOOSE a career in the field of 
ELECTRONICS* — the Nation's most 
progressive and fastest expanding 
industry. 

•JU Advancement in this modern 
science demands technical 
ability, a sound knowledge of 
basic principles and applica¬ 
tions. 

YOU can master the subject by 
training at the MARCONI SCHOOL 
and be ready to grasp the oppor¬ 
tunities that occur in the three 
fundamental branches of Radio¬ 
technology. 

KNOW 

WHERE 

YOU'RE 

GOING 

A = APPLIED SERVICING 

Comprehensive training in the main¬ 
tenance and repair of radio and 
television receivers offers substan¬ 
tial rewards to competent techni¬ 
cians. Marconi School training covers 
all aspects of radio and television 
receiver circuit applications, prac¬ 
tical exercises in fault finding and 
alignment procedures. 

B = BROADCASTING 
A thorough and practical grounding 
is available to students in broad¬ 
casting transmitter performance 
standards and maintenance tech¬ 
niques, with individual instruction 
in station operation and studio con¬ 
trol and testing. 

C = COMMUNICATIONS 
Cqmbines all the foregoing, together 
with radio aids to navigation, mobile 
telephony, marine service applica¬ 
tion and international wireless tele¬ 
graph regulations, qualifying the suc¬ 
cessful student for the Common¬ 
wealth Government Certificate of 
Proficiency and the Marconi School 
Diploma in Radiotechnology. 

Classes are conducted at 

21 Pier Street Sydney 

(at the foot of Goulburn Street). 

Daily.- 9.30 a.m. to 4.30 p.m. 

Evenings: 6 p.m. to 8.30 p.m. 
or by Home-Study Courses (except 
practical instruction on equipment). 

... STUDY 
NOW 


Send for training 
syllabus. There is no obligation. 

NAME. ... 

address .. 


the MARCONI SCHOOL of 
wireless 

G.P.O. Box 2516, Sydney 

A Service ef Amalgamate* Wireless (Australasia) Ltd. 
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YOURS FREE FOR 7 DA YS 

The New ‘Picture-Book’ way of learning 

PACir ELECTRICITY [5 vols] 
DMOI U ELECTRONICS [6 vols.] 

You'll find if easy fo learn with this outstandingly successful The books are based on the latest research into simplified 

new pictorial method—the essential facts are explained in learning techniques. This has proved that the Pictorial 
the simplest language, one at a time; and each is illustrated Approach to learning is the quickest and soundest way of 
by an accurate, cartoon-type drawing. gaining mastery over these subjects. 


["POST NOW ~FOR THIS OFFER!* 

TECHNICAL BOOK AND MAGAZINE CO. 

295-299 SWANSTON STREET, MELBOURNE — PHONE: 32-3951 

| Please send me Without Obligation to Purchase, Baiic Electricity/Basic Electronics on 7 

( Days' Free Trial. I will either return set, carriage paid, in good condition within 8 days 
or senct down payment of $2.50 (Basic Electricity) followed by 5 fortnightly payments of 

I $2.00. Down payment of $2.50 (Basic Electronics) followed by 5 fortnightly payments of 
$2.50. Alternatively, I will send $11.00 (Basic Electricity—5 parts). $13.10 (Basic Electronics 
| —6 parts) post free. This offer applies to Australia only. 

j Tick against set required (only one set allowed at a time on free trial). 

| BASIC ELECTRICITY Q BASIC ELECTRONICS g 

| Signature. 

(If under 21. signature of parent or guardian) 

I 

I Name. . . 

j BLOCK LETTERS BELOW 

1 Address ....... 


| FULL POSTAL 


-J 



It (»* 0 » » 


L I11KTUTW 

iksbicui n 


ALSO AVAILABLE IN THE SAME SERIES:—Payment with order only. 


FREE TRIAL OFFER DOES NOT APPLY TO 

BASIC SYNCHROS and SERVOS 

BASIC ELECTRONIC CIRCUITS 
BASIC INDUSTRIAL ELECTRICITY 

BASIC TELEVISION, PART ONE: 


THOSE BELOW. 

These three sets are each of two parts and contain between 
240 and 288 pages, 300 illustrations and are uniform in size 
with BASIC ELECTRICITY and BASIC ELECTRONICS. Each 
set of two volumes is priced at $5.90 plus postage 30c. 


This is a new series, pari 2 of which will be published at a later date. Uniform with other titles in this 
series. Price $3.60, postage 30c. 


THE PURPOSE OF THE MANUALS is to train technicians, not high grade engineers. They are, 
therefore, admirably suited for self-instruction and for use in Colleges and Technical Institutes; also for 
Apprentice Training Schemes in many branches of industry. 


TECHNICAL BOOK & MAGAZINE CO. 

295-299 SWANSTON STREET, MELBOURNE 

Pleas© post by return the items ticked for which I enclose 

remittance of $. 

Basic Synchros and Servos □ 

Basic Electronic Circuits. Q 

Basic Industrial Electricity. □ 

Basic Television, Part One. Q 

Name ........ 


Address 


Published by the Technka^Preis^London 

TECHNICAL BOOK 

& MAGAZINE CO. 

295-299 SWANSTON STREET, 
MELBOURNE Tel. 32 3951 
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Understanding SCR's 

UNDERSTANDING SILICON - CON¬ 
TROLLED RECTIFIERS, by Saul 
Heller. Stiff paper cover, 134 pages, 
8Iin x 5Hn, illustrated by line draw¬ 
ings and circuits. Published 1968 by 
Hayden Book Co. Inc., New York, 
Australian price, $4.40. 

In his introduction, author Saul Heller 
points out that silicon-controlled rectifiers 
were the subject of a modest paper pre¬ 
sented to the American I.R.E. in Sep¬ 
tember, 1956, by four engineers of the 
Bell Telephone Laboratories. Practical 
devices were developed by the General 
Electric Company in 1957, with just a few 
sales in 1958. Now, 10 years later, the 
SCR market represents an annual turn¬ 
over of about $50 million and is still 
rising. The devices themselves range in 
size from tiny units selling for less than 
a dollar to others worth hundreds of dol¬ 
lars apiece, with Britain producing one 
unit rated at 850V and 2,000A. 

This new book sets out to acquaint the 
reader with this important class of device. 
Starting right back with molecules, atoms 
and electrons, it heads into the realm of 
conductors, insulators, semi-conductors, 
covalence bonds and crystalline structure. 
From here, it follows a natural course 
into impurities, doping, junctions, diodes 
and transistors. Specimen reading indi¬ 
cates a systematic, easy-to-read presenta¬ 
tion, which is as it should be from an 
author who is an instructor at the Vorhees 
Technical Institute. 

Having provided a suitable foundation, 
the author goes on in chaDter two to 
explain the basic operation of SCRs. This 
is followed by a chapter on triggering, 
dealing with accidental or unwanted trig¬ 
gering, then deliberate triggering using 
resistance circuits, transistors, SCRs, uni¬ 
junctions, phase sensitive circuitry and 
saturable reactors. Turn-off methods are 
covered in chapter four. 

The next section covers “The Family Of 
SCRs,” followed by a section on SCR 
applications, including light controls, 
proximity switches and other such devices. 
Phase-controlled devices come in for 
special attention, as do “Inverters, Chop¬ 
pers And Cyclochoppers.” 

The final chapter deals with SCR char¬ 
acteristics and ratings. 

This is a book which will have an 
obvious appeal to students and advanced 
hobbyists, to electronic technicians, who 
must sooner or later come face to face 
with SCRs, and to electricians for the 
same reason. Our review copy came from 
Feffer and Simons. Inc.. 122 Castlereagh 
Street, Sydney, 2000 (W.N.W.). 

Electronic organs 

ELECTRONIC MUSICAL INSTRU¬ 
MENTS. Richard H. Dorf. 3rd Edi¬ 
tion. Published 1968 by Radiofile, 43 
West 61st Street, New York. Hard 
covers, 393 pages, 9in x 6in, freely 
illustrated by photographs, dia- 

f rams and circuits. Australian price, 
10 post paid. 

Richard H. Dorf will need no introduc¬ 
tion to anyone who has done any brows¬ 
ing at all through the literature of elec¬ 
tronic organs. Over and above his many 
magazine articles and books on the Scho- 
ber organs produced by his own company, 
he has published two previous editions 
under this present title—one in 1955 and 
one in 1958. 


However, in the preface, he stresses 
that this third edition is not just a face¬ 
lifted version of the other two; rather is 
it a complete rewrite, leading into a dis¬ 
cussion of the electronic organs which 
are currently in production for the Ameri¬ 
can market. 

The first eight chapters in the book 
deal in a general way with electronic 
organs and related techniques. The head¬ 
ings are: Elements Of Music—What An 
Organ Is—Tone Generators—Keying And 
Coupling — Tone Colouring — Special 
Effects And Equipment—Sound Produc¬ 
tion And Reverberation — Tuning And 
Servicing. The ground covered in these 
chapters will be familiar enough to those 
who have studied the literature of elec¬ 
tronic organs, although there is value 
in having so much in one place. It will 
be a veritable goldmine of background in¬ 
formation for those who are newcomers 
to the field. 

The author has sought to avoid ter¬ 
minology which might impress — but 
equally confuse — non-specialist readers; 
at the same time, he has assumed that 
the reader will have a working familiarity 
with electronic theory. If you can read a 
journal like “Electronics Australia,” you 
will be able to cope with the language of 
Dorf’s new book. 

And, speaking of language, the writing 
contains an obvious element of non- 
formal but refreshing humour and first 
person opinion, which he is certainly well 
qualified to offer. In fact. Richard Dorf 
displays a certain G. A. Brigg-ish quality. 

The second portion of the book deals 
with organs produced by particular manu¬ 
facturers. Space prohibits any idea of 
covering all models in detail but the 
author seeks to communicate the tech¬ 
niques which individual manufacturers 
appear to have favoured, as evidenced by 
a discussion of selected models from their 
range. All this is freely illustrated by 
relevant circuit segments. The manu¬ 
facturers specifically featured are: Bald¬ 
win — Schober — Thomas — Lowrey — 
Gulbransen — Wurlitzer -— Seeburg — 
Hammond — Rodgers — Allen — Conn. 


All told, this must rate as a “must” 
book for all who are looking for — or 
can use — up-to-date background reading 
on electronic organs. The book is avail¬ 
able ONLY from the Australasian distri¬ 
butors and ONLY by mail order: Schober 
Organs (Australia), 124 Livingstone 
Avenue, Pymble, N.S.W. 2073. As men- 
f '° n ed earlier, the price is $10 post paid. 
(W.N.W.) 


Schober organs 

HOW SCHOBER ORGANS WORK, 4th 
Edition. By Richard H. Dorf. Paper 
cover, 71 pages, 8*in x 5iin, illus¬ 
trated by photographs, diagrams and 
circuits. Published 1966 by the 
Schober Organ Corporation, 43 
West 61st St., New York 
Earlier editions of this book will be 
known to most readers interested in elec¬ 
tronic organs—small paper covered books 
which explain design principles of Schober 
organs, along with a useful amount of 
actual circuitry. This latest edition starts 
with a chapter on basic principles includ¬ 
ing the oscillator/divider generator system, 
“staircasing” of square waves to produce 
a full array of harmonics, formant filtering 
and phase-type vibrato. 

Then follow individual chapters on four 
current models which are olfered for 
home construction, using complete Scho¬ 


ber kitsets—the Recital Organ, the Theatre 
Organ and two less expensive models, the 
Consolette II and the Spinet. The first 
three use transistors throughout, the last 
a neon divider system which has never¬ 
theless proved to be extremely reliable. 

Remaining chapters deal with amplifiers 
and loudspeaker systems, the Schober 
Reverbertape unit, the Schober Percussion. 
Group and the Mixer-Compressor Unit— 
the last named a collection of audio 
circuitry which helps to reconcile the 
natural dynamic range of an organ to 
the tolerance limits of a home. 

In general, the information in the book 
parallels the Sohober chapter in “Elec¬ 
tronic Musical Instruments” reviewed else¬ 
where. But it is rather more detailed in 
this small book and it is well worth 
having as well, for its modest price. “How 
Schoher Organs Work” is available ONLY 
from Schober Organs (Australia), 124 
Livingstone Avenue, Pymble, N.S.W. 2073, 
and ONLY by mail order. Price is 50c 
post paid. (W.N.W.) 

Valves , transistors 

HANDBOOK, VOLUME 1, ELEC¬ 
TRONIC TUBES, 12th edition, July, 
1966. Soft covers, 432 pages. 
HANDBOOK, VOLUME 2, SEMICON¬ 
DUCTORS, 6th edition, August, 
1966. Soft covers, 264 pages. 
Published by De Muiderkring N.V., 
Bussum, Netherlands. No prices 
quoted. 

The principal data is given for a large 
number of European and American valves 
and transistors, as well as cathode-ray 
tubes for television and oscilloscopes. The 
data is arranged in such a way that all 
relevant characteristics and connections 
for a given type can be read immediately. 
Basic circuit diagrams are given for a 
number of valve and transistor types, the 
valve circuits including typical currents 
and voltages. 

The valve data handbook is arranged 
under eight main headings, marked with 
a coloured band, as follows: white—thyra- 
trons; orange—diodes; green—triodes; yel¬ 
low—tetrodes and pentodes; red—output 
tubes; grey—frequency converters; brown 
—combination tubes (triode-pentodes, 
etc.); purple—cathode-ray tubes. A com¬ 
parative table has been included after 
each section showing types which are 
either completely identical or which differ 
only in filament voltage, filament current, 
or have a different base. 

The basic transistor circuit diagrams in 
the semiconductor handbook are divided 
into groups, each being marked by a dif¬ 
ferent coloured band, as follows: green— 
small signal AF amplifiers; yellow—RF 
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Electronic 
Technicians 
Earn Big Money! 


Why not YOU? 

With training through T.T.I., you could qualify for a start in the Electronics 
Industry as a: 

• Radio-television technician • Telecommunications technician • Instrumenta¬ 
tion technician • Business machine technician • Automatic control technician 

• industrial electronic technician—and many other skilled positions. 



WILL YOU FILL THE BILL WHEN THE TIME COMES? 

The “good job” you hold down today may offer less and less opportunity 
for advancement as Electronics increase their impact on all branches of 
industry. 

TECHNICAL TRAINING INTERNATIONAL, a world-wide company with 30 
years’ experience in the field of specialised technical training, offers the 
latest Electronics training programmes available in Australia. 


GAIN FULL PRACTICAL EXPERIENCE BY 
BUILDING YOUR OWN LABORATORY AT 
HOME. With T.T.I. training you build over 100 
circuit-proving projects. In addition, you 
actually construct the professional test 
equipment illustrated here. 



IF YOU ARE BETWEEN 18 AND 45 YEARS, AND EARNING 
LESS THAN $80 PER WEEK ... IF YOU ARE SERIOUSLY 
INTERESTED IN TRAINING FOR A CAREER IN ELEC¬ 
TRONICS, FILL IN THIS COUPON FOR FURTHER INFORMA¬ 
TION, WITHOUT OBLIGATION. 

To: Technical Training International Pty. Ltd. 

P.O. Box 83, Double Bay, N.S.W. 2028 

Please tell me more about T.T.I. Electronics Training, B 
without obligation to me. 


Name 


Address. 


Age-Present occupation_ 

T.T.I.—The industry-approved Technical Training Organisation EA/K 
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and IF amplifiers; red—AF power ampli¬ 
fiers; grey—frequency changers. Essen¬ 
tial transistor characteristics are listed in 
a section banded blue, while data for 
diodes is listed in a section banded 
orange. Transistor equivalents are listed 
at the end of the transistor characteristic 
section, although no indication is given 
as to whether these are exact or near 
equivalents. 

One or two familiar types are missing 
—such as the 6AN7 valve and the BZY88 
zeners—but nevertheless the information 
is so presented that the handbooks should 
prove of value to anyone who is using 
electron devices regularly. They provide 
answers to the oft-asked question—what 
can replace this valve or that transistor?— 
and therefore will be of assistance to 
those handling other than well-known, 
routine equipment. 

Our review copies were provided by 
H. W. C. Blyth and Co., 3 Kerferd 
Street, East Malvern, Vic. 3145, It is 
expected that copies should be available 
at all leading technical booksellers. (J.H.) 

Oscilloscopes 

WORKING WITH THE OSCILLO¬ 
SCOPE, by Albert C. W. Saunders. 
Stiff paper cover, 104 pages. 111 x 
81in, well illustrated by pictorial dia¬ 
grams. Gernsback Library series No. 
472; published by TAB Books, Blue 
Ridge Summit, PA. 17214, U.S.A. - 

If there are any readers on the lookout 
for a book which can teach them the ins 
and outs of oscilloscopes, this could be 
the book they are looking for. Designed 
for use by students, it goes through the 
subject in a carefully planned, systematic 
way with the successive lessons (not chap¬ 
ters) presented in black, easy-to-read type 
and bold diagrams on full quarto-sized 
pages. 

Lessons 1 to 5 respectively deal with 
The Oscilloscope — Oscillographic Pat¬ 
terns — lime Base Generators — 
Vacuum Tube Time Base Generators — 
Vertical Deflection Amplifiers. 

Following this study of the instrument 
itself, which occupies some 30 pages, are 
26 “Projects,” which are practical study 
lessons intended to be followed through 
with an actual oscilloscope to hand. How¬ 
ever, such is the clarity of the drawings 
that the student could gain considerable 
value from the text alone. 

The initial projects are quite simple 
ones, being aimed at nothing more than 
gaining experience with the adjustment of 
operating controls, an understanding and 
appreciation of linearity, trace amplitude, 
etc. But the projects increase gradually 
in scope to take in voltage measurement, 
phase rclatioaships, the use of square 
waves and Lissajous figures. 

The student is thereafter introduced to 
simple diode and transistor tests, using 
the oscilloscope and finally to the wave¬ 
forms around a television receiver, with 
some reference to colour receivers. 

All told, it is a book that I can readily 
recommend to any student or hobbyist to 
whom the oscilloscope is, as yet, a green- 
eyed mystery box. Our copy came direct 
from the publishers but we understand 
that stocks will be available in Australia 
within a few weeks. The Australian price 
will be $6.15. (W.N.W.) 


Amateur circuits 

AMATEUR RADIO CIRCUITS BOOK, 
Second edition, 1968. Compiled by 
R. Jessop, C. Eng., MIERE, G6JP. 
Published by the Radio Society of 
Great Britain. Stiff paper covers, comb 
binding, 120 pages, 81 x 5 inches. 

Having been compiled and published 
with the backing of the RSGB — by 
amateurs, for amateurs — this new second 
edition contains a wealth of information 


of potential value to Australian licensed 
amateurs. There is virtually no connective 
text. The whole book is given over, rather, 
to circuits — on an average of about two 
per page — with brief explanatory notes 
relating to circuit function, coil data, etc. 

Most of the circuits and diagrams relate 
to individual stages or functional blocks, 
which can be strung together in the desired 
fashion to form complete pieces of equip¬ 
ment. In a few cases, complete circuits are 
given. 

Logically enough, the book begins with 
four pages devoted to aerial matching 
units, SWR indication and TR switches. 
This is followed by three pages of pre¬ 
amplifiers, valve and transistor, HF and 
VHF. 

Converters occupy the next fourteen 
pages and again there is a variety of 
design, likely to meet a wide range of 
requirements. In turn the book covers IF 
filters and Q-multipliers, S-meters, and de¬ 
tectors — AM, FM and SSB. Audio 
and audio AGC systems, noise limiters 
and noise blankers round off the receiving 
section. 

Coming to transmitters, there are several 
complete circuits, leading into power am¬ 
plifiers and linear amplifiers, transverters 
and AM, FM and SSB modulators, Speech 
amplifiers, mixers and keyers receive their 
share of attention, followed by a compre¬ 
hensive selection of oscillator circuits. 
After a section on power supplies, the 

book is rounded off with a group of cir¬ 

cuits for test equipment of the type most 
likely to be of use around the 

“ham shack”. 

All told, the book should be a quite 
invaluable source of practical circuits and 
ideas for Australian amateurs and a rela¬ 
tively inexpensive one at that. Our copy 
came direct from the Radio Society of 
Great Britain, with a covering letter which 
indicated that the price in Britain 

is 10/6 plus postage. Even allowing the 
cost of shipment and resale in this country, 
it is still very good value. The publisher’s 
address: Radio Society of Great Britain, 
28 Little Russell St, London, WC1. 
(W.N.W.) 


Oscilloscope handbook 

HANDBOOK OF OSCILLOSCOPES, 
Theory and Application. By John D. 
Lenk. Hard covers, 212 pages 81 x 
51 inches, illustrated with diagrams 
and pictures. Published 1968 by Pren¬ 
tice-Hall Inc., Englewood Cliffs, N.J. 
Australian price $9.30. 

No wonder the name of John D. Lenk 
is a familiar one in the realm of elec¬ 
tronics literature. The dust-cover notes in¬ 
dicate that this is his seventeenth book, 
not to mention the many articles which 
have appeared over his name in well- 
known American electronics journals. 

This book is written primarily for stu¬ 
dents, technicians and others who may 
have occasion to use oscilloscopes in lab¬ 
oratory work at a modest level. It aims 
to provide a background of general know¬ 
ledge which will allow the person con¬ 
cerned to make more immediate use of 
the detailed manuals which most manu¬ 
facturers provide with their individual in¬ 
struments 

The early chapters, 1-5, deal with os¬ 
cilloscopes generally: Oscilloscope Basics; 
Basic Operating Controls; Oscilloscope 
Specifications and Performance; Oscillo¬ 
scope Probes and Accessories; Basic Oper¬ 
ating Procedures and Recording Methods. 
This is all fairly straightforward material, 
clearly set out and clearly illustrated, text¬ 
book style. 

Scanning these chapters revealed a few 
minor points for possible argument or dis¬ 
cussion. Page 27: the illustration of non¬ 
linearity is rather non-typical. Page 
34: the waveforms are of dcbatcable ac¬ 
curacy in relation to the high frequency 
compensation of probes. Page 37: elec¬ 
tronic switches do not operate of necessity 
above either signal frequency; they can be 


If you want 

/ STEREO 
EQUIPMENT 

You'll deal better with 

H. e. RADIO SALES 


OCTOBER SPECIALS 


KENWOOD TK250 AMPLIFIER/ 

2 Wharfedale Golden 10 speakers 
in R2 teak cabinets—Dual 1009b 
player with Shure magnetic cart¬ 
ridge on platform $386.00. 

NEW B.S.R. UA70 Stereo Changer- 
Player (or Garrard 50 Mkll) on 
teak platform $47.50. 

MAGNAYOX or ROLA design 

slimline cabinet with 8 W.R. (V.C. 
15, 8 or 3 ohms) or 8 CMX 

speaker fitted. $27.50 

Cabinet Kit only. $10.50 

MAGNAYOX 10 W.R. and 3 T.C. 
Tweeter with Crossover network 
in 2 C.F. cabinet £” material $41.00 
12 W.R. in 3 cubic ft. cabinets 

$43.00 

GOODMANS design 3 CF Cabinet 
and Twin-axiom 10 speaker, fin 

material. $55.00 

Cabinet Kit and Speaker . $44.20 

WHARFEDALE design, 3 CF 
cabinet (R3) $in material and Gol¬ 
den 10 speaker. $58.50 

Cabinet Kit and Golden 10 

Speaker . $47.50 

Special quotes for other 
Wharfedale or Goodmans speakers. 

Available In Maple , Walnut 
or Rosewood colours. Teak 
veneer $1 extra for Slimline and 
Bookshelf models, $3,00 extra 
for others. 


PLAYMASTER Bookshelf Speaker 
System. Complete, $31.00 
Cabinet kit only $7. 

All other parts, Including speakers, 
innerbond, etc., $16,00 . 
POINT 4. BOOKSHELF UNIT, 
complete kit of parts, cabinet, 
speaker, innerbond, etc., $25.00. 
Complete. Price $35.00. 
PLAYMASTER Super Bookshelf 
System. Complete, $43.00. 
Cabinet kit only $10.50. 

All other parts. Including speakers, 
innerbond, etc., $25.00. 

Teak, $1.00 extra. 


Po«t«oe. N.S.W.. 11.00: Qid.. Vie., 

Tee., SI.40; other Strut. #2.00. 

SPECIAL QUOTES 

For Complete Sets Based On 
LEAK — MAXAMP — PEAK 
— PIONEER — QUAD — 
SANSUI — TRIO. 

Send stamp for Steroo Catalogue 


H. B. 
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Manufacturer* of Quality Radio and 
Radio Furniture for 36 year* 

103-105 Catherine Street, 
LEICHHARDT, SYDNEY 
Telephone 56-5580 
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ENGINEERS 

The Royal Australian Air Force invites applications from suitably quali¬ 
fied persons who are interested in a field of R.A.A.F. engineering. Suc¬ 
cessful applicants will be appointed to a commission and the main require¬ 
ment is to select officers with an appropriate background in Aeronautical, 
Radio or Mechanical Transport responsibilities. 

Aeronautical 

Officers serving in this category are required to control and supervise 
aircraft maintenance activities, to possess specialised knowledge of 
aircraft structures and engines and their associated components, 
systems and controls. 

Radio 

A responsible and challenging career offering a wide range of duties 
involving the control, supervision, maintenance and installation of elec¬ 
tronic equipment in aircraft, ground navigational aids and telecom¬ 
munications facilities. 

Transport 

The numerous, interesting duties associated with this category include 
the control, supervision, operation and maintenance of all R.A.A.F. 
transportation and ground handling equipment such as refuelling 
systems, fire trucks, and mobile aircraft support equipment. LIMITED 
VACANCIES also exist in the Armament, Electrical and Instrument 
categories. 

QUALIFICATIONS: 

Applicants must be natural born or naturalised Australian Citizens, or 
British subjects granted permanent residence in Australia: they must be 
medically fit, and aged between 21 and 35 years (applicants with parti¬ 
cularly sound qualifications or experience may be considered at higher 
ages). The men we are seeking will be qualified in accordance with one 
of the following: 

a. hold university degrees in aeronautical, electrical or mechanical engin¬ 
eering, or science; OR 

b. hold diplomas in a branch of engineering entitling them to corporate 
membership of a Professional Chartered Technical Institute; OR 

c. have completed an Engineering cadetship and the certified courses of 
study to qualify them for corporate membership of a Professional Chart¬ 
ered Technical Institute without further examination. 

Applicants will be also considered if they: 

d. have previously held an engineering appointment as a commissioned 
or non-commissioned officer in Her Majesty’s Forces; OR 

e. have completed an indentured apprenticeship followed by the appro¬ 
priate courses of study to qualify them for corporate membership of 
a Professional Chartered Technical Institute without further examination. 
The apprenticeship trade should be appropriate to one of the follow¬ 
ing engineering fields — aeronautical, mechanical, electrical, automotive, 
radio or instrument. Substantial practical experience and supervisory 
ability in these trades is of paramount importance. 


-YEARLY SALARY- 


Rank 

Pilot Officer 
Flying Officer 
Flight Lieutenant 
Squadron Leader 
Wing Commander 
Group Captain 


Single 

$3,018 

$3,310-3,836 

$4,172-5,672 

$5,610-6,544 

$6,855-7,417 

$7,731-8,293 


Married 

$3,657 

$3,949-4,475 

$4,811-6,311 

$6,249-7,183 

$7,493-8,055 

$8,369-8,931 


Application forms available from: 

STAFF OFFICER RECRUITING 
HEADQUARTERS SUPPORT COMMAND R.A.A.F. 
VICTORIA BARRACKS, MELBOURNE, 3004. 


a submultiple of the sweep frequency. 
Page 40: the procedure for placing an 
oscilloscope into operation is anything but 
typical of ordinary workshop practice. 
These are small points perhaps, but they 
did manage to catch this reviewer’s at¬ 
tention. 

From chapter 6 onwards, the book is 
devoted to what the auther defines as 
“cookbook” instructions in relation to the 
measurement of voltage, current, time, fre¬ 
quency and phase. There is a chapter on 
using oscilloscopes with sweep generators, 
and another on testing individual compo¬ 
nents, with particular reference to semi¬ 
conductors. 

The remaining chapters deal with tests 
performed on audio amplifiers, communi¬ 
cations equipment, industrial equipment 
and, finally, television receivers. 

All told, it. is a useful book and well 
worth inspection by anyone seeking the 
information which it contains. Our copy 
came from Prentice-Hall of Australia Pty. 
Ltd., 242 Pacific Highway, Crow’s Nest, 
N.S.W. 2065. (W.N.W.). 


LITERATURE-in brief 

SCIENTIFIC EQUIPMENT, No 3, 

August, 1968, the new products guide 
published by Watson Victor Ltd., includes 
brief descriptions of the following items: 
Goerz recorders; 

Halogen leak detector and magnetic 
field meter; 

Multitone personal paging system; 
Medical Electronics Ltd. temperature en¬ 
vironmental test equipment; 

Qualtrex drying cabinets; 

Duro-Lab Luke ultrasonic cleaner; 
Hilger & Watts monochromators; 

API Instrument Co. pyrometer and tem¬ 
perature controller and digital panel 
micro-ammeter; 

Milton Roy Co. hydrogen generator and 
colorimetric analyser; 

Perma-Sharp knife sharpener. 

Inquiries to Watson Victor Ltd., 95- 
99 Epping Road, North Ryde, N.S.W. 
2113, or branches in other States and 
New Zealand. 

PRINTED MOTORS LTD., Fleet, 
Hants, England, has published a series of 
technical articles on the subject of printed 
motors. Copies of these may be obtained 
on application (on company letterhead) 
to the Australian agents, Tecnico Elec¬ 
tronics Pty. Ltd., Box 12, P.O., Marrick- 
ville, N.S.W. 2204. The articles available 
are entitled: 

The characteristics of the printed motor. 
General notes on the application of 
printed motors to tape handling and com¬ 
puter input-output equipment. 

Printed motor phase lock servo system. 
Servo amplifiers for printed motors. 

An appreciation of the characteristics 
of electric clutches and brakes and direct 
drive low inertia motors. 

The use of the low inertia motor in a 
numerical controlled machine tool. 

A BIBLIOGRAPHY ON METHODS 
FOR THE MEASUREMENT OF 
INHOMOGENEITIES IN SEMI¬ 
CONDUCTORS (1953-1967), by Harry A. 
Schafft and Susan Gayle Needham, 
National Bureau of Standards (U.S.A.) 
technical note 445, issued May, 1968, 
45 pages, price 35 cents U.S. About 130 
papers dealing with the measurement tech¬ 
niques used in detecting the type and 
location of various inhomogeneities, prim¬ 
arily in germanium and silicon, are listed. 
The publication contains three indices — 
a reference tabulation according to key 
words, a reference tabulation according 
to methods or effects used to detect an 
inhomogeneity, and an author index. 

Copies of the publication may be 
ordered from the Superintendent of Docu¬ 
ments, U.S. Government Printing Office, 
Washington, D.C. 20402, U.S.A. Remit¬ 
tances should be in U.S. exchange, and 
include an additional 25 per cent to cover 
mailing costs. 
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THE I.T.U. AND SPACE RADIO- 
COMMUNICATIONS is an illustrated 40- 
page brochure published by the Inter¬ 
national Telecommunication Union (ITU) 
which- reviews its work in the field of 
space radiocommunications. The contents 
are: Preface by the Secretary-General of 
the ITU; general space radiocommunica¬ 
tions; Radiocommunications in the ser¬ 
vice of satellites; Satellites in the service 
of telecommunications; The ITU and tech¬ 
nical co-operation in space matters; Termi¬ 
nology; ITU documents; Resolution on 
the role of the ITU in space tele¬ 
communications; Information about the 
ITU. The brochure, in 30cm x 21cm 
(12in x 8iin) format, may be obtained 
free of charge on request to the Sales 
Section, International Telecommunication 
Union, Place des Nations, 1211 Geneve 
20, Switzerland. 

HEWLETT-PACKARD JOURNAL, 

Vol. 19, No. 8 (April, 1968) includes the 
following articles: What is Signal Averag¬ 
ing?—describing how repetitive waveforms 
buried in noise can often be recovered 
by a signal averager; Calibrated Real- 
Time Signal Averaging — describing the 
HP model 5480A Signal Analyser; Off- 
Line Analysis of Averaged Data—a new 
input/output coupler for use with the 
5480A. Inquiries to Hewlett-Packard Aust. 
Pty. Ltd., 22-26 Weir Street, Glen Iris, 
3146. 

ILFORD (AUST.) PTY. LTD. has 

published a technical information sheet 
P 40-1 describing the technique of pro¬ 
ducing reversals of ordinary black-and- 
white film. The process is described in 
sufficient detail for those who do their 
own developing to follow. Available free 
on request to the company at 214-216 
Willoughby Road, Crow’s Nest, 2065. 

TELECOMMUNICATIONS JOURNAL, 

Vol. 35, No. 8, August, 1968, is entirely 
devoted to space communication. In 88 
illustrated pages, it reviews the work done 
and the results obtained in space radio¬ 
communication in 1967, and analyses 
emerging trends in the creation of national 
and regional communication satellite 
systems. The issue includes an insert mad 
of Earth stations to be used by the 
satellite communication services. A sliding 
transparency is provided with the map 
for determining the area covered by a 
geostationary satellite on the basis of its 
position above the Equator. 

The journal is published by the Inter¬ 
national Telecommunication Union in 
separate editions in English, French and 
Spanish for an annual subscription of 
25 Swiss francs per language. Price of 
the August special issue, 5 Swiss francs. 
Copies may be obtained from the Sales 
Service, International Telecommunications 
Union, Place des Nations, 1211 Geneve 
20, Switzerland. 

MARCONI INSTRUMENTATION, 
Vol. 11, No. 4, May, 1968, published by 
Marconi Instruments Ltd., St. Albans, 
Hertfordshire, England, contains the fol¬ 
lowing articles: Techniques for the 
measurement of quartz crystal parameters; 
A precision FM VHF/UHF signal gene¬ 
rator; Measuring the resistance of PIN 
diodes on a Q meter; High power 
inductance measurement. 

CORNING GLASS WORKS has avail¬ 
able data sheets describing the Electrosil 
triple rated glass-tin-oxide resistors, Type 
TR. These have been designed for appli¬ 
cations where a very small, highly reliable, 
low cost resistor is required. Each resistor 
can be used at three power ratings corre¬ 
sponding with semi-precision, high 
stability, and general purpose applications. 
Inquiries to the company at 1202 Plaza 
Building, 87 Pitt Street, Sydney, 2000. 

EMERSON AND CUMING INC., 
Canton, Massachusetts, U.S.A., has pub¬ 
lished two four-page folders describing 
some of the latest advances in the design 
and construction of Eccosorb Anechoic 
Chambers and RF Shielded Chambers. 
Several of the most recently built chambers 


are pictured together with a description 
of the novel features, as well as perform¬ 
ance characteristics. Inquiries to the 
Australian agents, Wm. J. McLellan and 
Co. Pty. Ltd., The Crescent, Kingsgrove, 
2208. 

A. F. BULGIN AND CO. LTD., 

Barking, Essex, England, has published 
a new edition of the Bulgin catalogue 
of electronic components. This 200-paee 
publication is available through R. H. 
Cunningham Pty. Ltd., 608 Collins Street, 
Melbourne, to the trade by application 
on official letterhead. 

NEW DEVELOPMENTS, issue B037, 
August, 1968, the new products guide 
published by Jacoby, Mitchell and Co. 
Pty. Ltd., includes the following items: 

Wandel u. Goltermann signal generator; 

Technical Products Co. AC to DC 
converter; 

TRW laser and UHF transistors; 

CEC shock simulation equipment and 
tape recorder; 

Sinus vibrameter; 

Wiltron transmission test set; 

Gossen volt/ammeter; 

Norma medical body thermometer; 

PRD attenuators. 

Inquiries to Jacoby, Mitchell and Co. 
Pty. Ltd., 469-475 Kent Street, Sydney, 
20 . 00 . 

MOTOROLA SEMICONDUCTOR 
PRODUCTS INC., Phoenix, Arizona, 
U.S.A., has published a loose-leaf tech¬ 
nical data brochure to provide designers 
with continually updated information 
about the company’s line of IC resistor- 
transistor logic circuits. The brochure, of 
over 100 pages, includes 50 different 
Motorola MRTL and mW MRTL circuit 
functions grouped into four different 
sections: medium-power MRTL circuits; 
low-power mW MRTL circuits; Unibloc 
plastic-packaged devices (both medium- 
and low-power units); medium- and 
low-power devices for commercial use. 


Motorola is represented in Australia by 
Cannon Electric (Aust.) Pty. Ltd., 58 
Cluden Street, East Brighton, Vic, 3187. 

HEWLETT-PACKARD has published a 
frequency domain measurement booklet 
for design engineers. The booklet sets 
forth the benefits which the engineer can 
realise if he has access to a stable, fully 
calibrated modern spectrum analyser. 
Inquiries (on company letterhead) for this 
16-page booklet should be addressed to 
Hewlett-Packard Aust. Pty. Ltd., 22-26 
Weir Street, Glen Iris, Vic. 3146. 

SERVICE SCOPE, No. 49, April, 1968, 
published by Tektronix Inc. of the U.S.A. 
to provide information for users of Tek¬ 
tronix instruments, includes the following 
articles: Developing a Writing Speed Speci¬ 
fication — describing the factors influenc¬ 
ing writing speed and giving results of 
experiments; Direct-View Bistable-Storage 
CRT Resolution — giving a definition and 
explanation of resolution for information 
display CRTs; Circuit Concepts from Tek¬ 
tronix — introducing literature to assist 
in training field engineers, and reproducing 
material from “Cathode-Ray Tubes,” one 
of the titles available; Service Notes; 
Basic Functions of Attenuators, Termina¬ 
tions and Adapters. 

Inquiries should be addressed to the 
Australian company, Tektronix Australia 
Pty. Ltd., 4-14 Foster Street, Sydney, 
N.S.W. 

MICRO STATE ELECTRONICS, a 

division of Raytheon Company, Murray 
Hill, New Jersey, U.S.A., has published 
the following leaflets: Microwave Semi¬ 
conductors and Computer Switching 
Diodes; The Micro State Line of Silicon 
PIN Diodes; GaAs and Ge Tunnel Diodes 
for High Speed Switching Applications. 
Copies are available on request from the 
Australian agents, Auriema (A’asia) Pty. 
Ltd., 443 Kent Street, Sydney, N.S.W. 
2000. gg 


BERNARDS FAMOUS RADIO AND TELEVISION BOOKS 


HI-FI, TUBES, RADIO VALVES, TRANSISTORS, ELECTRONICS 


55 

57 

58 
64 
68 


96 

100 


104 

121 

123 

125 

129 

135 

138 

141 

143 

146 

147 

148 

149 

150 

151 
1 55 

157 

158 


PRICE 

.45 

.45 

.45 

.45 


.45 

.18 

.85 

.25 

.25 


TITLE 

Radio Aerial Handbook . . 
Ultra-Shortwave Handbook . . 

Radio Hints Manual. 

Sound Equipment Manual . . 
Frequency Modulation 

Receivers’ Manual. 

Radio Instruments and Their 

Construction. 

Crystal Set Construction . . 

Comprehensive Radio Valve 

Guide Book I. 

Master Colour Code Index for 

Radio and TV. 

Three Valve Receivers . . 

Comprehensive Radio Valve 

Guide Book 2. 

The Beginners' Push-Pull 

Amplifier. 

Boys' Book Of Crystal Sets and 

Simple Circuits. 

Universal Gram-Motor Speed 

Indicator. 

Al| Dry Battery Portable Con¬ 
struction . 

How to Make F.M. and TV 
Aerials Bands 1. 2 and 3 

Radio Servicing for Amateurs 
Comprehensive Radio Valve 

Guide Book 3. 

High Fidelity Loud Speaker 

Enclosures. 

Practical Tape Recording Hand¬ 
book . 

Practical Transistor Receivers . 
Practical Stereo Handbook 
Practical Radio Inside Out . . 

Transistor Superhet Receivers 1.30 
Transistor Circuits Manual I 
Comp. Radio Valve Guide 

Bock 4 . 

Radio. TV, Industrial Tubes, 
Semiconductor and Diodes 

Equivalents H'bk. 


.45 


.50 

.60 


.85 

.85 

.60 

.80 


1.80 


No. TITLE 

159 Realistic High Fidelity . . 

160 Coil Design and Construction 

Manual. 

161 Radio. TV and Electronics Data 

Book. 

162 Hi-Fi Stereo Gramophone . . 

153 Transistor Circuits Manual 2 

165 Hartley on HI-FI Book I, Radio 

Tuners. 

158 Transistor Circuits Manual 
No. 4. 

170 Trans. Circuits for Radio 

Controlled Model. 

171 Super Sensitive Transistor 

Pocket Radio. 

172 International Radio Stations 

List. 

173 Prac. Transistor Audio Ampli¬ 
fier Book 1 . 

174 Transistor Subminiature Re¬ 
ceivers . 

175 Transistor Test Equipment and 

Servicing Manual. 

176 Manual of Transistor Audio 

Amplifiers. 

177 Modern Transistor Circuits for 

Beginners. 

178 Comprehensive Radio Valve 

Guide Book 5. 

179 Transistor Circuits Manual. 

No. 5. 

181 22 Tested Circuits using MAT'S 

183 How to Receive Foreign TV 
Programmes on your Set by 
Simple Modifications 

184 Tested Trans. Circuits Using 

Professional Printed Circuit 
Modules, Trans. Circuits Man. 
3. 

185 Tested Shortwave Receiver 
Circuits using MAT’s 

185 Tested Superhet Circuits for 
Shortwave and Communications 
Receivers using MAT's . . . . 


PRICE 

.85 


.60 

.85 

45 

.85 

.45 

1.30 

.60 

.45 

.60 

.85 

.80 

1.00 

1.30 

1.00 


.85 

.85 


.60 

.85 

1.00 


ADDITIONAL BOOKS RECOMMENDED FOR BEGINNERS. STUDENTS AND HOBBYISTS 

International Tube and Transistor Handbook, Vol. 1, by De Muiderkrlng (Printed 

In 10 languages). 5.50 

International Tube and Semiconductors, Vol. 2 by De Muiderkrlng. 4.00 

The two volumes available for. 9.00 

Young People's Science Encyclopedia. New Frontiers In Science and Y.P.S. Dictionary 

22 volumes. Price $75. Purchasing terms by negotiation 

This highly recommended work Is approved for subsidy to schools. 

ALL PUBLICATIONS CARRY DISCOUNT OF 10% FOR PURCHASES CF $10 OR OVER. 
POSTAGE TO BE ADDED TO ABOVE PRICES. 

Sole Australian Distributors 

BERNARDS RADIO BOOKS AND SUPPLIES 

(previously operated under name H. W. C. Blyth and Co.) 

3 Kerferd Street, East Malvern, Vic. 3145. Telephone 50-5225. 
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SPECIAL PURCHASE-NEW B.S.R. TAPE DECKS 
SUPPLIED WITH KIT OF PARTS FOR MONO PRE-AMP 



These New BJS.R, single speed (3tin) Tape Decks are fitted with Bradmatic 
two-track heads and will take spools to 5iin. With each deck is supplied 
a mono transistor pre-amp kit as advertised separately on this page. Circuit of 
pre-amp Is supplied. Post and Packing Extra—-NJS.W. $1.25$ Interstate $1.75. 


$30.00 


NEW IMPORTED SLOT CAR KITS AT 
LESS THAN HALF PRICE 


Complete kit of parts including 
12V motor and full instructions. 

$2.00 post 25c 



it- 


\ 1 


NEW AMERICAN TWIN 
TELESCOPE TV AERIAL 

Extends to 36in, each section can 
be used singly for car or portable 
• . . $1.50. Post 20c. 

SINGLE TELESCOPIC 

Aerial I2in extends to 33in. 

60 cents. Post 10 cents. 


NEW 4-SPEED STEREO 
PLAYER F.O.R.$23.50 


NEW STEREO CHANGER, 
4-SPEED F.O.R.$29.50 


SLIDER-SWITCHES 

10-pole 2-way silver-plated contacts 35c 


POWER TRANSFORMER 

PrlM. 349V f«t. 319 voile a fide. 99 M.A. One 9.3V, em IT Ill. 
$2.75 Poet N.S.W. 99c. Interstate 19c. 


72 ohm CO>AXIAL CABLE 

20c per yard. Minimum order 5 yards. 


NEW SELENIUM RECTIFIERS 

New Selenium Reeltflere. 9 er 13 veil at 4 am*., 93.79. Foil. N.S.W., 39ei 
Interstate. 20e. Transformer for above rectifier tapped for 9 to 13 vo!tf» 
$4.73, Post, N.S.W., 75ci Interstate S1.09. 

Ae above, 9 er 13 volt, at 2 amp., 92.75. Post. N.S.W., 35<) Interstate, 49f, 
Transformer fer above, 93.75. Post, N.S.W., 35ci Interstate, 45c. 


TRANSISTORISED SIGNAL INJECTOR $5.75 

A MUST FOB QUICK TROUBLE SHOOTING Uelni 
TWO Transistors, complete with Insiructioa sheet ana 
battery. Post tree. 


NEW VALVES AT BARGAIN PRICES 


7193 ... 
*97 ... 

1C7G .. 
1I)9GT 
IK9G .. 
1K7C .. 
JM5G .. 
ITIG .. 
1QIG .. 


. 23c 1T4 . 

81.79 304 . 

..30c 394 . 

. 99* JV4C . 

49c 9Bi . 

; 49* «C9G . 

. 49 « 

. 28c 

. 29e 



4II6G . 


6SS7 cquIv. 

6SK7 85c 

.. 7f« 

4K7G . 

.... 45e 

4U7G 

. 4f< 

91.90 

at no 

4K9G . 

.... 43c 

6XIGT ... 

. 79c 

49A7GT . 

.... 95e 

7C7 . 

. 35c 

. 51.00 

90s 

45J7 . 

.... m 

12AT7 . 

.91.99 


Pleas* add postage on all valves. 


1A7GT 
1L5G 
12SK7 
12A9 . 

12SK8 
129117 . 
869 ... 

954 .. 

955 ... 
EK32 . 


75e 

95« 

09c 

io< 

I9e 

99c 

1.S9 

5e 

•c 

98c 


l 


NEW "TECH" V.T.V.M. MODEL TE65 

23 RANGES. 240V. A.C. powered. 

D.C.V. 1.5, 15, 50, 150, 500, 1,500 

A.C.V. 1.5, 15, 50, 150, 500, 1,500. 

D.B. -lOdb to -f60db. 

Resistance. 1 ohm to 1,000 megohm. 

$42.50 POST $1.00 




NEW 240V ELECTRIC MOTORS! 

3300 R.P.M. can be np- $ j 

piled with er without ^ - 

4-speed redaction mech- -diSte! 

anlsm. Size 3VV* a 2Ve i X. 


$2.75 



New Electrolytic Condensers 

These condensers are miniature pigtail type insulated new 
stock in packets of 12, each packet containing; 3 16mfd 
300 V.W., 2 32 mfd. 300 V.W., 1 25 mfd. 450 V.W. and 
6 low voltage electrolytics. $2.50. 

Post and packing 20c extra. 


NEW IMPORTED 4" P.M. SPEAKERS 

Available with a 4 or 16 ohm voice coil. $2.00. 
Post and packing 30c extra. 



HEW MINIATURE MOTORS 

Ideal for models, toys, etc. H to 3 
volts. 6,000 r.p.m. 39c each or $3.50 
per doz. Post 10c. 


NEW MIDGET POWER TRANS, 

40mA prim.. 240v. Sec 225 x 223 with 
6.3v Fil. Winding. 


$3.25 


NEW POWER TRANSFORMERS 

60mA prim.: 240v with 230v tapping Sec. 
285 x 285 with 6.3v filament winding. 
60mA, $5.50. Plus postage: N.S.W., 35c; 
Interstate, 52c. 

Prim.: 240v, Sec. 385 x 385 at 80mA, fil. 
6.3 and 5v, $4.50. Post.: N.S.W., 40c; 
Interstate, 75c. 

60mA H.T. Chokes, 75c. Post.: 20c. 


TYGAN AND SARLON 
SPEAKER GRILLE FABRIC 

List price $8.00 per yard. 

To clear at $5.50 per yard. 

Postage nod packing N.S.W., 3Sc. 
Interstate, 45c. 


Poetagei N.S.W., 3fci 
Interstate 48c. 

30mA 240v Prim. 150 x 130v. Sec. with 9.1? 
Fil. Winding. 

Postagei N.S.W., 35e. 
Interstate 35c. 


$3.25 


NEW B.S.R. TAPE DECKS 

These new 3-speed B.S.R. Deck* are fitted 
with a digital counter and win take 7in ipooli. 
2 Track. $35. 4 Track, $40. 


NATIONAL RADIO SUPPLIES 

332 PARRAMATTA ROAD, STANMORE, N.S.W. PHONE 56-7398 
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